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Turbo Blower for oil refinery 


in Venezuela. Photograph by 
courtesy of Messrs. Daniel 
Adamson & Co. Ltd 








STEEL CASTINGS 


Intricate castings of various sizes and qualities to suit 
customers requirements are continually produced in the 


Hadfields foundry. 
Special supervision coupled with distinctive workman- 





ship and technical dexterity are embodied in the manufacture 7 
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and other wear resisting steels, stainless and heat resisting 
. s 


steels 
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Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 


<a Te 
} TREATMENT FURNACES, 
eT ory ING OVENS, ETC. 


incorporating our 


IGH INTENSITY 


SMOKELESS — 


OMBUSTION 













inceeineenretes lable to 
“Our Technical Staff are oe e 
advise on all sent a ea 


DAVID ETCHELLS & SON LTD 


FURNACE DIVISION 
BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 


Whatever your DUCTING problems... 


FLEXIBLE 


will do the job better 


Designers, Engineers, Architects and Surveyors 
all agree that SPIRATUBE and FLEXFLYTEI 
are the most versatile, economical, ideal flexible 
ductings now available for industrial, marine, 
aircraft, mining and tunnelling ventilation, and 
air conditioning installations. Each specifically 
designed to do their own job, Spiratube and 
Flexflyte are available in diameters from }” to 
30” and can handle conditions in a range of 
temperature from minus 1|20°f to 600°f. The unique 
construction of Spiratube and Flexflyte offers 
minimum bend radii, a resistance to oils, greases, 
many solvents, acid and alkaline fumes, and flame 
and temperature extremes. Technical data and 
brochures available. 








(3 - 30") diameters. 
Light, tough, [lex- 


The ideal flexible ; 
ducting where light- ible, retractable- 
ness, strength, re- as with low installa, 


sistance to pressure tion costs. 


(4" - 8") diameters. 


and a wide range of Easy to dismantle 
temperatures is an SHUNA STREET, MARYHILL, G LASGOW, N.W. and store read’ for 
operating necessity. Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW N.W. re-use. 
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contracts 


from 
Bristol Aircraft Ltd . 


endorse the supremacy of 
































VENTILATION 


Time and time again, industrialists large and small call in 
Colt. And for three good reasons. Colt ventilation systems 
depend in the main on internal convection currents—not 
external forces—and are therefore little affected by the 
vagaries of the wind. Colt offer an unparalleled range of 
ventilators. And most important, every Colt recommenda- 
tion is based on a thorough analysis of the building, plant 
and process either from a site survey or drawings. Such 
thoroughness influences firms such as the Bristol Aircraft 
Ltd. It will impress you, too. Ask your secretary to send 
for a free manual to Dept. $27/5b 


Among the 12,000 major Industriai Organisations 
using Colt equipment are: 


14 contracts: Hoover Ltd. 

56 contracts: de Havilland Aircraft Co. Lid. 

20 contracts: Courtaulds Ltd. 

11 contracts: Dunlop Rubber Co. Ltd. 

7 contracts: Richard Thomas & Baldwins Lid 

Il contracts: Steel Company of Wales Ltd. 

1S contracts: United Kingdom Atomic Energy Authority. 

37 contracts: Vickers-Armstrongs (Aircraft) Ltd., Weybridge. 
COLT SR3060 VENTILATORS ON THE LOW SPEED WIND TUNNEL, FILTON 





COLT VENTILATION LIMITED - SURBITON - SURREY - TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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HOISTS & 
CRANES 


[Capacities from 24 cwts to I5 tons. Spans 
up to 100 ft. Immediate spares and service 
from our technical representatives. 












ENGINEERS DEPT. 


AABACAS ENGINEERING CO. LTD. 
BIRKENHEAD Telephone: Birkenhead 4747-8-9 


LONDON OFFICE: St. Martins House, 29, Ludgate Hill, 
London, E.C.4 Tel: City 7831/2 


SEND NOW FOR NEW CATALOGUE 














We all know this man. He’s the 
chap who has just tried GGL for 
the first time and can’t stop talking 


about the wonderful quality and CAPSTAN AND AUTOMATIC 


service. He’s a nice man, really, but WORK AND SHEET METAL 
he does go on... and it isn't as if PRESSING IN ANY METAL, 
we old stagers didn’t rely on GGL ANY FINISH, ANY 


service, too. QUANTITY 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, I|8 
TEL : NORTHERN 622! 
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These buildings 
went up faster - 





This announcement is of vital interest to you. 


It’s news—news of price reductions in a period of rising costs. 


It can make that building project you may have 


scheduled for the future an economic proposition 


NOW! 





@ Advanced techniques 
eliminate all waste and 
delay. 


@ Firm quotations are 
given at design stage. 








@ Work commences on site 


months earlier. 
@ Construction 


frequently 


completed in half the aver- 


age time. 


@ The period of unproduc- 


drastically reduced. 


tive capital investment is 





And you get a building of better quality at a lower cost! 


Beecham 


Buildings 





Ghipston-on-Stour. Warwickshire. 


Beecham Buildings, 


a quick return for your capital 


Write or telephone today: 


BEECHAM 
BUILDINGS 
LIMITED 


Tel. Shipston-on-Stour 318 


(6 tines) 
AP oxi/81 
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DARTFORD 
PLYMOUTH 


CPC—constant pressure control—a Plenty patent. The flow control of the 
pump is carried out by an hydraulic piston operated by an adjustable hydraulic 
accumulator. It maintains constant delivery pressure with varying demand. C.P.C. 
is widely used for fuel transfer, oil fuel firing and for chemical processes. May we 


send you a folder about it ? 


SERVO-CONTROL gives you remote or on the spot control of 


output, with reverse if required. It ensures all the advantages of automatic 
control without any sacrifice of robustness. Servo-Control can be used for blending 
with two or more pumps maintaining the blend constant over the full range of output. 


Operation is trouble-free and maintenance cost is negligible. Full details on request. 





MARCHWOOD -: BRUNSWICK WHARF 
PORTISHEAD 
POCLE 


Bec... etc. 


All these major 
oil fired power 
stations of 

the Gentral 
Electricity Board 
use 


PLENTY: 
PUMPS 


Poole Power Station in the southern division of 
the Central Electricity Authority. 

Inset : One of the Main C.P.C. Transfer Pumps 
with a capacity of 100 tons per hour. 


LENT 


& SON Ltd. 





EAGLE IRON WORKS, 
NEWBURY, BERKS. 


Telephone : NEWBURY 2363 (4 lines). 
Telegrams : PLENTY, NEWBURY. EN. 
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Mushet Special *‘VG'"’ high-speed steel is the very latest 
development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 


this category. 
Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


If you use centre lathes, capstans, automatics, combinations, 
planers, shapers, boring mills, etc., these tools will : 


* CUT FASTER 
* LAST LONGER 
* MACHINE TOUGHER MATERIALS 


—including Nimonic alloys 


* REDUCE PRODUCTION COSTS 


® ALSO AVAILABLE 
IN BAR AND 


BLANK FORM 
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Comprehensive stocks 
‘ constantly maintained 


SAMUEL OSBORN & CO., LIMITED 


ctLYoDeE STEEL wor kK $S, SHEFFIELD 
FINE STEEL MAKERS STEEL FOUNDERS ENGINEERS’ TOOLMAKERS 


, 1959 
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HYDRAULIC 
TEST 
PUMPS 


a 


These pumps are for 
pressures up to 6000 Ibs. 
per sq. in. and are de- 


signed for fitting to 





tanks or direct to mains. 
Write for full details. 


ae 


the LEWIN sweepmaster 


This heavy duty sweeper is ideal for large sweeping coverage. 


@ Automatic brush balance allows the brushes to cope with road cambers and 
depressions, covering many miles in record time. 
@ Sweepings are deposited on a rotary elevator 25” wide which discharges at 
the rear. 
@ Water sprinkling supply is ensured by 170 gallon hot galvanised water tank. 
@ Body capacity 4 cubic yards. 
@ Enclosed cab hydraulically controlled brush lowering device. 
All these features make the Sweepmaster the ideal cleaner for busy Municipal 
Authorities. 
Have cleaner, healthier streets with LEWIN BUDENBERG GAUGE co LTD 
BROADHEATH NR MANCHESTER 
LEWIN ROAD SWEEPERS LTD, wrctcceteccateti orton” Arise! dota en) 
4 . Telegrams : Pyrometer Piccy London. 62, Robertson Street, Glasgow, C.2 
Victoria Works, West Bromwich, Staffs. Telephone: Wednesbury 0243 
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geared motors 


The standard range of NECO 
geared motors consists of 


straight line and right angle 


drive units. Electric motors 












RIGHT-ANGLE 
GEARED MOTORS 





up to 2 h.p. of all types, 










\ 
enclosures and voltages Compact design makes these units 
suitable for applications where 
can be fitted to space is limited. Gearing is by i 
worm, or worm and spur reduc- oy 
1 


gearboxes to provide tion according to type of unit. 






output torque of up 
to 1500 Ib/ft., with a very 
wide range of speeds. 





FLANGE MOUNTED 
GEARED MOTORS 


All co-axial units can be supplied 
with flange mounting instead of 
feet to enable the unit to be 
bolted accurately to your 
machine. 











Co-axial geared motors canjbe 
‘upplied either foot or flange- 


mounted. 







FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SW8 
Telephone : MACaulay 3211-4 


Subsidiary of Normand Electrical Co. Ltd. 
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Speed, rigidity, flexibility. 
These are the basic points that 
the discerning buyer looks 
for in a machine tool. But 
these essential qualities don't 
just ‘happen '—in the case 
of the famous ‘ Richmond "’ 
range of Milling and Drilling 
Machines, they are factors 
built-in at the blue-print stage 
by an expert design team 
and then translated patiently 
into reality by some of the 
finest craftsmen in Britain’s 


industrial North. 
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Yl) 


_ Homa 


range 


the world over! 


$.R. 2 RADIAL DRILLING MACHINE H.B. 3 12 RADIAL DRILLING MACHINE 
9 spindle speeds 100-1,500 R.P.M. 12 spindle speeds 20-960 R.P.M. or 
or with reduction unit 50-750 40-1,800 R.P.M. 4 feeds .0004 to 
R.P.M. 3 feeds 0.005”, 0.010" and 0.013 ins. /rev. 

0.015” per rev. 


No, | UNIVERSAL MILLING MACHINE 03SD UNIVERSAL MILLING MACHINE 


12 spindle speeds (Type 11) 26-600 8 spindl ds 20-375 R.P.M. 6 feeds 
R.P.M. 6 table feeds .005—.048 ins. rev. ee *T905-.048 ins./rev. 4, 
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MIDGLEY & SUTCLIFFE, LTD. 


Hillidge Works, Hunslet, Leeds, 10. Telephone : 76032 /3 Telegrams : ‘Tools, LEEDS ENGLAND ” 


MILLING AND 
DRILLING MACHINES 
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Clean pair of [ital 


CAPOSITE. 


amosite asbestos preformed insulation 


CAPOSITE means a clean and tidy site! No messy bits 


to stick to boots—Caposite is clean to cut and sweep away. 





It comes in light, easily handled, non-returnable 


\ cartons which make handy off-cut bins. 


no mess-no waste 


Write for full technical details to 


THE CAPE ASBESTOS COMPANY LIMITED 


114 & 116 PARK STREET LONDON WI GROSVENOR 6022 


GLASGOW : Hobden Street, Petershill Read, Glasgow N1 Springburn 6144 

MANCHESTER: Floor D, National Buildings, St. Mary’s Parsonage, Manchester 3 Deansgate 6016-7-8 
BIRMINGHAM: 11] Waterloo Street, Birmingham 2 Midland 6565-6-7 

NEWCASTLE: 19 & 20 Exchange Buildings, Newcastle Newcastle 20488 


TA.207 
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° ALL TYPES OF 
MECHANICAL HANDLING PLANT 


...of any capacity. Designed, 
constructed and set to work 
in all parts of the world. 


STRACHAN & HENSHAW LID 


Steelhoist Works « Bristol - England 
Telephone: 78331 be 
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Even when liquids 


are mainly ‘solid’- 








—-the VACSEAL gives continuous, 
trouble-free pumping 


Slurries containing up to 70°, solids can be handled continuously and safely by the 
VACSEAL PUMP. Its unique design is the simplest ever devised for solids handling. Fluids, 
abrasives and corrosives cannot enter glands or bearings. No sealing water — the pump 
is virtually glandless. 





Pump sizes 1} in.—8 in. inclusive @ Capacities 10 to 2,500 gails./min. and delivery against heads up to 
100 ft. @ Suction lift 12 ft. @ Quick delivery @ Standard rubber linings for mining pulps, and gritty 
suspensions @ FERLOY metal lining for liquids with solids exceeding 3 in. cube @ Special rubber linings 
for acids and other corrosives @ Larger all-metal types for ash-sluice and gravel pumping. 


Please write for Booklet G.549 





‘Vacseal’ and *Ferloy’ are registered trade names of International Combustion Products Ltd. 


AHIONAL COMBUSTION PRODUCTS LIMITED 
/ 


NINETEEN WOBURN PLACE, LONDON wc; 


INTE 


TERMINUS 2833 WORKS: DERBY 


Member of Atomic Power Constructions Limited. One of the five British Nuclear Energy Groups 
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1... AN EXTENSION 
TO THE LONDON 
UNDERGROUND 


2... THE BUSTLE 
MAIN OF A 
BLAST FURNACE 


3... THE INLET 
PIPE OF A 

 HYDRO-ELECTRIC 
| POWER STATION 








Number two is the answer. It is in fact the bustle-main of the Queen Victoria blast furnace 





at Appleby-Frodingham in course of being lined with Tri-Mor ‘ Guncrete ’. 

The main is § ft. in diameter and the ‘ Guncrete’ lining 9” thick. This is a far 
quicker and cheaper form of lining for a hot-gas main than brickwork. After twelve 
months continuous service this lining is still in perfect condition. Brick-lined mains 
usually require considerable repair after this period. | 


Tri-Mor ‘ Guncrete’ is one of a series of new 





mou table refractories which 
Idable and castable TRI-MOR Standard Castable 


are reducing first costs and maintenance TRI-MOR High Strength Castable | 
costs in every kind of furnace from forging TRI-MOR High Temperature Castable 
TRI-MOR High Temperature Mouldable 
TRI-MOR Dense ‘ Guncrete’ | 
TRI-MOR Insulating Castable 
TRI-MOR Insulating ‘ Guncrete’ 


R efractories Ltd MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, | 
CHESHIRE. TELEPHONE: NESTON 1406 | 





furnaces to ships’ boilers. The most useful 





of these sefeactories are: -——————-——--—-—— > 
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} 
Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
i press” from a stainless steel 
disc 1%in. thick. Designed 
| for a working pressure of 500 
ibs./sq. in. 
{ 
! 
4 
t 
‘ i 
i 
' 
s } 
| KEYNOTES OF 
! 
| 








FABRICATION 


HC’/F 
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IMMEDIATE DELIVERY 
FROM STOCK 





154 DRAWER 


ALL STEEL 


£1 3 DELIVERED 


FREE 


Overall size 42° High by 36” Wide by 12° Deep, an ideal 
storage unit, — or a lifetime's service. Each drawer 
contains one FREE Divider. Extra Dividers 6d. each. 
54 Cards FREE. 





Each DRAWER in above unit 
5" Wide, 3” High, 11}” Long 


Send for SAMPLE DRAWER without 
obligation. 














% Two examples from the very wide range of low-priced storage equipment 
manufactured by : 


N. C. BROWN Ltd., 





GREEN LANE STEEL WORKS, 
HEYWOOD, LANCASHIRE. 


Tel. 69018/9 


F. S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
’Phone: Rochdale 4692/3. ‘Grams: Recoil, Rochdale. CWwS5188 














Superior to previous Hack Sawing Machines 
it is capable of obtaining a greater performance 


The Wicksteed 8” x 8” Hydramatic is the out- 
standing 1959 development in Sawing Machines 























Send for details of the new 


Pb 
F 
~eOre 
8 @e 


and is the result of over 50 years’ experience 
in metal cutting machine design and manu- 
facture. 

It is the most up-to-date advance on the highly 
successful Hydraulic Resistance type which 
has been in the lead of quality Sawing Machines 
for many years. 





from thinner high-speed steel blades and 
excels particularly where special alloys and 
high-tensile steels are used. 

The triple-acting hydraulic control unit uses 
more of the blade and as the teeth are more 
evenly loaded, gives longer life and greater 
output per blade. 
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a 
Adiustable motor trip 
switch allows machine 
tostopinany position at 
finish of cutting cycle. 


T 


‘Hydramatic’ 


No. 8 — 8’ x.8" CAPACITY 
CHARLES WICKSTEED & CO. LTD., KETTERING, ENGLAND. 


All Control Settings 
and Motor Starter 
accessible from one 
position only. 


Triple - 
draulic unit enables 
blade pressure to vary 
according to section 
being cut 


Telephone : 


Sa ae 
tl to t 


A cling hy- 









Self - priming geured 
suds pump, totally en- 
closed, but easily 
accessible. 


Kettering 3113/4. 
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L.E.F. expect every searchlight 
to do its duty! 









PASSENGER VESSELS 


Reliability of the searchlight is particularly vital on passenger 
carrying vessels. That is why so many companies specify and ensure 
that L.E.F. searchlights are fitted. 

The motor ferry “ Artevelde,”’ one of the iatest vessels of the Belgian 
Railways & Marine, carries a powerful L.E.F. searchlight which has a 

24” diameter mirror and combined automatic and hand feed arc lamp (see 
illustration). The “ Artevelde ” is on the Dover-Ostend line. 

Whatever the vessel, large or small, there is an L.E.F. searchlight right for the job—send now for catalogue 





of standard types. 
(ck LONDON ELECTRIC FIRM LIMITED, South Croydon, Surrey 
Lor) Telephone : Uplands 4871 Telegrams : Electric, Phone, Croydon 
TiBI23 











SA -7@fe, The Ampuleo SHAFT-KING 


SPEED REDUCTION DRIVE 


THE MOST ADVANCED UNIT 


AVAILABLE TODAY 





Shaft-King is a new Speed Reduction Drive consisting of 
a compact reduction gear unit mounted on the shaft exten- 
sion of the driven machine by means of a keyed tapered 
bushing. It is round like a gear or sprocket and no larger 





and not much heavier. Connected by a short centre V-Belt 














drive from the input shaft to a motor of any make or type. 





























The most important feature of Shaft-King is the concen- 














tric shaft design which with the overload release torque arm 


guarantees complete protection against sudden shock loads. 





Torque arm overload release 


* Power at the speed you choose , : 
* Off the shelf on to the shaft of ratios 13:1 and 20:1. Other sizes will be available shortly. 


Shaft-Kings are made in 3 sizes for } to 12 H.P. in two 

your machine ae al 
Shaft-Kings are space saving, economical, easy to select 

and easy to instal. Please write for further particulars. 


MANUFACTURED BY 


WILLIAM KENYON & SONS LTD. DUKINFIELD, CHESHIRE 


Telephone : Ashton-u-Lyne 1614/7 and 3673/6 
(AMPULCO SHAFT-KING is a Registered Trade Mark) 
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Capacity Available for 
Welded Fabrications and 
General Engineering Products 


BOGIES 
TANKS 

















CLAYTON STEAM 
GENERATORS 


— 


aoe 


BASE PLATES 
PROFILE BURNING 
Fabricated Baseplate— SPENCER HOPWOOD 





Weight 74 tons VERTICAL BOILERS 





Works equipped with 
Automatic Welding - X-Ray Facilities 
Hydraulic Presses up to 300 tons 





Enquiries welcomed for fabrications and pressure vessels up to a maximum 
weight of 100 tons and for all types of machining including horizontal and 


vertical boring, planing etc. 


@ Competitive Prices and Reliable Deliveries 


Pe: A LL a EE 
ROBERT STEPHENSON & HAWTHORNS LIMITED 


LOCOMOTIVE AND GENERAL ENGINEERS 


FORTH BANKS - NEWCASTLE UPON TYNE 














HAMMERED OR 
| HYDRAULIC PRESSED 


 FORGINGS 


a 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





* 
THE INCE FORGE CO. LTD. 


WIG AN PARKS FORGE LTD. 






















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 


Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON €E.C.2 
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-let E.P.E. solve them 
for you quickly 


















In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at 4.9% 
reasonable price. Fortumately, 
EPE specialise in DC equip- 
ment, bringingyears of experi- 
ence teybear’ on the subject, so 
that One can always be sure of 
DC motors and generators, of 










any enclosure, at competitive 
rices, on short delivery. EPE 
are always happy to help solve 
DC problems, too. 


ELECTRICAL POWER 

ENGINEERING CO. (B’ham) LTD. 

Bromford Lane, Birmingham 8 

4 "Phone: STEchford 2261 

‘ "Grams: Terque "Phone Birmingham 
tite London Office: 421, Grand Buildings, Trafaiger 

VQ ts Squere, W.C.2. ‘Phone: WHitehal! 5643 and 7963 

ao d 


See 





In one form 
i or another you constantly 
come across PAXOLIN* 











“PAXOLIN’ multi-purpose synthetic-resin bonded laminates 
combine excellent electrical insulating properties with high 

} mechanical strength—they are ideal for many applications in 
4 both the electrical and general engineering industries. 
““PAXOLIN" is manufactured in a wide range of grades 
suitable for punching, moulding and machining. It is tough 
i and durable, light in weight, resistant to heat, cold, oil, 

; 








moisture, corrosion and tropical conditions . . . a versatile 
material which can be supplied in the form of sheets, tubes and 
cylinders or as fabricated parts and components. 


““PAXOLIN’’ has many important advantages; 
it will pay you to investigate them. 





Put your problems to us. We have unique facilities. 


THE MICANITE & INSULATORS CO., LTD., 
| m1 








Empire Works, Blackhorse Lane, Walthamstow, London, E.17. 














| Countless articles are made from Paxolin — 
here are a few examples 
® - Cores for winding Ball race cages 
Aircraft, Automobile metal foil, paper, Fan blades 
d Bolts 
and Engineering etc Nuts and Bo 
Suspension rods Cams, Friction 
Industries for festoon driers rings and discs 
Jigs and templates Blanks for gear 
Bench tops. Water wheels 
lubricated bearings Cores for meteor 
Piston rings ological graphs 
Py Panels. Punched insulators and 
Electrical Industry parts for telephone terminals 
apparatus. Tubes Sleeves. Contact 
and transformer arms 
cylinders Tie rods. Washers 
High volrage Brush holder ins 
al bushings, lation. Formers 


por 
puro 


moulded P 
for ¥ 


machines 


olin. . 
 gircratt 
$ 





Refrigeration Industry 


Textile Industry 


Inner door panels 
—fiat or moulded 


Bobbins and 
bobbin tubes 
Washers for reel 
seals 


shapes 
Breaker strips 


Spinning cylind: 
Gumming 
cylinders 
Rollers, etc 


*There is nothing quite like Paxolin—the adaptable materia! 


_ 





Tel.; Larkswood 5500. Grams: Mytilite, Easphone, London 


INSULATION FOR THE SAFE AND EFFECTIVE CONTROL OF ELECTRICITY. MICA AND MICANITE, EMPIRE VARNISHED CLOTHS AND TAPES, ““PANILAX RESIN’? MOULDINGS 


*PAXOLIN’ and ‘PANILAX’ ore Registered Trade Nomes of The Miconite & insu/ot 
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TRADE 2 


HIGGS(@) MOTORS 


MANAGING DIRECTOR DAVID C.Y. HIGGS, AMLE.E L 





BIRMINGHAM 6 ENGLAND 









SINGLE-PHASE CAPACITOR START MOTORS 
UP TO 5 H.P. 









Delivery Ex Stock 
Competitive Prices 





GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE WORLD 





‘ 








However specialised the problem— 


KING CAN COPE 


KING overhead runways, pulley blocks and conveyors in the 
factory-these are everyday requirements. But KING also make 
specialised equipment. Soundproof doors, flameproof hoists, bus 
tippers .. . not to mention pneumatic handling equipment, 
swarf conveyors and even hoists for television lighting. 


KING WINDOW CLEANING 
EQUIPMENT Designed to make 
light work of all big window 
cleaning jobs,K ING equipmentis 
simple to install on any building. 
One method is illustrated here. 


J , . 
Se We shall be pleased to send you any details 
you require. Our representative will call on 


you, anywhere in the world. 





REGISTERED TRAOE 


lon> 










MARK 








KING POWER -OPERATED 


SLIDING DOORS For sound 
insulation and other special re- 
quirements, KING have success- 
fully evolved special ‘Lift and 
Slide’ door gear. A_ hand- 
operated sealing device is also 
available for smaller openings. 
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8 ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 44° 
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KING INVERTORS Ten KING Invertors like the one 
above, speed the overhaul of London Transport buses at 
their Aldenham Road factory. 


KING FLAMEPROOF HOISTS 
~ The extensive range of KING 
ga hoists includes this flameproof 
' model in phosphor-bronze which 
eliminates the danger of igniting inflammable substances. 











KING MANSAVER 
GRABS Big cost and time 
saving in industry is provided 
by KING Mansaver Grabs. 
Automatic, semi-automatic or 
manually operated . . . for any 
weights between 1 Ib. and 30 
tons. 











equipment is the best there is 


GEO. W. KING LIMITED, 












GUEST KEEN IRON & STE 


Telephone : Cardiff 33151 


THE ENGINEER 


Manufacturers of... 
e STEEL 


BLOOMS BILLETS 
SLABS SECTIONS 
COLLIERY ARCHES - PIT PROPS 
ROOFING BARS + LIGHT RAILS 


SLEEPERS and HAMMERLOCK STRUTS 


° CASTINGS 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


BASIC 
HEMATITE 


FERROUS 
NON FERROUS 


Telegrams: ‘‘ Billets, Cardiff’’ 











275/300 blows per minute. 

Average size of work 1}” bar. 

Adjustable stroke and guides. 

Rubber cushioned overhead motion. 

Loose Anvil Block. 

Separate motor stand available. 

A typical example of the type of work accom- 
plished on this machine (illustrated right). 

For High Speed Precision Forging—the Model 

100’ POWER HAMMER. 





SS 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK- STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2168 
















FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 





JOSEPH ASH & SON in. 


ESTABLISHED 1845 


REA STREET SOUTH, BIRMINGHAM 5. 
LONDON OFFICE: 225 WESTMINSTER ROAD, LONDON, S.E.I. 


2S EATS) A LM 


Tel: MiDiand 244! 


Tel: WATerleo 4642 
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Ask for leaflet NS5 or call our Advisory Service. 


P. W. BAKER & SONS (SALES) LTD., Packless Gland Division, TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 


A Member of the Teddington Group of Companies 


1ity 


— 
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CATERPILLAR’ use 





Shaft seals 


No Adjustment @ Hydraulic balance ensures constant sealing pressure 
giving maximum performance and long life. 


No Loose Parts @ The Teddington seal, embodying seamless metallic 
bellows, has no loose springs’ or washers and it is easily cleaned and 
maintained. . 


No Hard Wear e Sealing areas under pressure are reduced to a mini- 
mum, thus lowering power absorption. 


Teddington seals are supplied to suit shafts from }” diameter upwards and 
operate under conditions of high vacuum and pressure. They are efficient 
up to temperatures of 150°C at low speeds without lubrication. For high 
speeds and temperatures up to 400°C, lubrication and/or cooling may be 
necessary. 


* Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 





Every Jededinglon product is backed by 25 years’ experience 


May 2: 





1959 
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Sturtevant Wyssmont Turbo-Dryer 
for fast, efficient, economical drying 


Built for continuous uninterrupted operation 





@ Uniform drying M@ No overheating 
surtevant have an agreement @ Low operating costs @ No excessive fines 
to manufacture and sell the : 

Wyssmont nee a ® Low maintenance costs = No fumes or dust 
dryer 1s use 

'§.A. and elsewhere on a Ree : : 
a" @ Space saving M@ No excessive caking 


wide range of high grade 
chemicals 
When used in closed circuit 


is particularly suitable for products that are: 


Fragile HM Obnoxious M® Oxidisable MJ Heat sensitive 


Solid with a hazardous solvent which must 





be removed safely and recovered 





Cutaway illustration of a typical Sturtevant , al 7 — 
Wyssmont Closed Circuit Turbo-Dryer Consider all these points 
and write to our reference Z/101/E for further particulars. 








AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYONEY NS.W 
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- . « part of the Bogie Assembly produced for the Gloucester Railway Carriage & 
Wagon Company Ltd., and widely used Overseas on the Nigerian, Ghana, Ceylon, 


Sudan and Argentine Railways. 


A typical example of the high quality castings regularly supplied for GENERAL 
ENGINEERING, WAGONS, LOCOMOTIVES (Steam and Diesel), COM- 
MERCIAL VEHICLES, COLLIERY PLANT and ELECTRICAL MACHINERY. 





ROBERT 
HYDE 
CASTINGS 


NORTH STAFFORD STEEL FOUNDRY 
STOKE-ON-TRENT ~~ Tel: 4426-2 


CLARENDON WORKS ‘ CHESTERFIELD 
Tel : 3181-2 





LONDON OFFICE : 
52, GROSVENOR GARDENS, S.W.1. 
Tel : SLOANE 9972 
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“ee ~ 0/ Production Increase 
RESISTANCE _ /0 from Your Auto... 


STRAIN GAUGES + inane 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. (Postage 6d.) 





This book deals with the con- 


struction and application of 


ee 


resistance strain gauges and 


with the most commonly used 


circuits and apparatus. The 


moe = 


strain gauge rosette, which is 


finding ever wider application, & a worst Pe  : 


1} is treated extensively, being oy noe 
} pee ties 
fj 


introduced by a short exposi- % PNEUMATIC 


| tion of the theory of stress LET US ESTIMATE SAVINGS ON YOUR EXISTING RUN 






# Only 4 seconds reloading. *% Feeds to last workpiece — 


and strain in a surface. 
without fingers. 


AUTOMATIC 


* No idle time, continuous run- 


/ Order your copy through vour ning. * Ejects remnant automatically. 
: Bookseller or direct from -— * Proved in use, one operator %* Range covers 4,” to 1}” bar, BAR FEED 
handles several machines. t’ to 1} tube. 





tlectronic Engineers 


























| 28, ceux Steen, srmaeen, THERES A 
i) 3 LIPE 
| FOR MOST 

| BAR FED 
MACHINES 














a 


neal PEs BAR FEED 


NEW LEAFLET JUST PUBLISHED write Dept. F.2555 


DEVONSHIRE HOUSE VICARAGE CRESCENT LONDON S W 11 


PHONE: BATTERSEA 5549 


Patents Nos. 728898 and 743461, 23176/57 and 10916'58 





NRP 2555 








| VALVE 
. MOTORISATION| — anecen ex 
y by ROTORK 


Rotork electric actuators can be operated 
f by push button, or automatically from Better than New 
any distance. 
J 
Sr crecte | with a.... 


hi The “* Junior "’ model illustrated (type | 
1F) will operate any valve with a handwhee! | 


































| which a man can close with one hand. No | 

i, modification to the valve is needed. e { 
\) A worm and spur type reduction gear 

i box, grease packed and totally enclosed in 4 


a weatherproof case, is driven by a small | 

universal type motor suitable for 200-250V. | e 

A.C. single-phase supply. usin 
Examples of typical sluice valve applica- 4 9 

} tions are: 4” at 2,000 p.s.i., 1” at 400 p.s.i, 

: 2° at 125 p.s.i., and 3” at WO p.s.i 

Full information about this and other | 
Rotork actuators supplied on request. 








BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 


We also make Stainless and Bronze for 


other applications. 


CROSS MANUFACTURING CO. 
ROTORK ENGINEERING CO. LTD. | CROSTHWAITE FURNACES and (1938) LTD. 
BATH - Telephone: 64558 SCRIVEN MACHINE TOOLS Lp, | “* ome Down 2355-8 BATH, SOMERSET Grom: Circle, Bath 
° reet iron Leed Specialiets i 
3a, Vietaris Serem, Londen Wl” Sel aise mas 0 eT WASHERS, SPR INee eee CEe: SPRING 
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Photograph by courtesy of James Drake, B.Sc., M.1.C.E., M1. Mun. E., County Surveyor and Bridgemaster 


The Lune Bridge... 





. carrying the twin carriageway of the Lan- undertaken by Sir Lindsay Parkinson & Co. Ltd. 
caster By-Pass over the River Lune is just one of the for the Ministry of Transport and Civil 
27 road and railway bridges included in the 11.62 Aviation through the Lancashire County Council 
miles of the Lancaster By-Pass. This work is being at a contract value of £3,250,000. 





SIR LINDSAY PARKINSON & CO. LTD. 


6 LAMBETH ROAD, ST. GEORGE’S CIRCUS, S.E.1. 


And in Australia, British Guiana, Canada, Cyprus, Ghana and India. 
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MAYBACH | 
| POWER | 
! MADE IN _— | 


BRITAIN 















Typical of the MD range of 
engines is this Type 650 »t2 
cylinder supercharged model with 
cylindersarrangedin‘ V formation. 


4 Railway Traction 220-2,000 B.H.P. 


Industrial Plant 220-1,750 B.H.P. 


a = a eee 


Marine 220-3,000 B.H.P. 


ie 1) 


“ee 
rie, .«) ce 
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Bristol Siddeley have the exclusive manufacturing and selling licence 

in the United Kingdom for the world-famous Maybach MD range 
' of In-line and ‘V’ form diesel engines. These diesels range from 
4-cylinder engines of 220 hp to 16-cylinder engines of 3,000 hp. They 
have an outstanding record of performance and reliability over millions 
of miles on railways throughout the world, and are widely used for 
f marine propulsion and industrial power generation of all kinds. 


t BRISTOL SIDDELEY 


fay > oa 


DIESEL ENGINES 


BRISTOL SIDDELEY ENGINES LIMITED 


| 
| 
| Coventry, England 
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@ Wide range of spindle speeds enabling use 
of high-speed and cemented carbide tipped 
cutters. 





@ Table speeds infinitely variable. 


@ Independent drive to individual headstocks, 
individual drive to table and headstock 
feeds. 


@ Automatic clamping of cross rail to guide- 
ways. 








TABLE 50in. x 140in. 











DELIVERY 


Exclusive distributors in the U.K. 


oe RIGHT OPPOSITE NORTH Po as ee 
MACHINE TOOL COMPANY LIMITED 


172-178 VICTORIA ROAD ACTON LONDON W3 - Telephone ACORN 5555 
Midiands Showroom: 1075 Kingsbury Road, Birmingham 24 
Scottish Agents: Angus & Crichton (Sales) Ltd., 37 Dalmarnock Road, Rutherglen NRP 2532 











EVERYTHING IN SHEET METAL WORK 


























GENERAL ENGINEERING 












FOR sett and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work ‘and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


Vv. W. CO., LTD. 




















II 





Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 














Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 
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For a wonderfully smooth drive... 
Holroyd worm gears 








Did you know that all Holroyd worm gears are made |; where the gears are difficult of access for adjustment 


— . a ee a ee on. = ae 
using a unique technique which gives some allowance Ior auring aSsembply 

= Another point—Holrovd w S ade, if re- 

ineévita pie aerecuc Ano : —noilrc ya worm gears are made, u 


quired, right down to 1/1 ratio as an everyday product— 
we have a special plant for such gears. 








d don't forget that Holroyd worm gears around 1/1 
gives precise control over the tooth marking. 2/1 ratio will carry several times the load which can be 


hn am > -9¢HhRc¢ . ~ terre h or +} ms thrhrite onwn mab +h ~oare rit thrraiich > T21 af «4 ah si da > ] - - f ho 

in certain Cases we go furimer Man Mis and make the gears pul TUTOUGN a pall OF Straiaqnt tacec spiral gears O tne 

~ + ~ ~ > SAMO sei ty? > sceceambhiv writhoaiit ' camo ; ancin > + earsl) «ar ., wtih, «= ewer f ho 

so tMat tmhey nave some iatifucde in assembly without Same dimensions, and will work with an efficiency of the 
. ve T — a i — " 

impairing we emcency imis 1S particularly vaiuabdie Order ol yi per cent 








90 YEARS OF GEARS 
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C. F. ANDERSON & SON LTD. 


Wualever YOU : 
R=QUIRE IN TIMBER 
a 


We carry a wide variety of Hardwoods and Softwoods. Every effort is taken to ensure 
orders for timber and joinery stocks are executed swiftly from Islington, and our depots 
at Southgate and Mitcham. 


Any of our timbers can be machined to specification in our well-equipped saw-mills. 





Our lists of Hardwoods, Softwoods, Plywoods, Mouldings and Building Boards will gladly be sent on request. 





HARDWOOD, SOFTWOOD AND PLYWOOD IMPORTERS 


ISLINGTON * LONDON * N.1. Tel: CANonbury 1212 (28 lines) 
BRANCHES AT SOUTHGATE AND MITCHAM 











6 RESISTING 
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For use on all corrosion 


resisting constructions 
© Covered by World Patents @ 


| 
| 
| 
. | 
Improved Resistance, : Pickling Tanks, pup acres ra 
| 
| 
| 
| 
| 
| 
| 


Neutralising Tanks, 


Piers & Tank Bases, 7. F 

Acid Resisting Floors, 7. a 
Channels, Sumps etc. EAGLE WORKS 
WEDNESBURY 


| TELEPHONE 1 WED 182! 9 lines 
WR OW FOR OUR BROCHURE ON THIS NEW AND IMPROVED RANGE OF CORROSION RESISTING CEMENTS 
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What greater advantage can there be for any 
material than that it is the right one? 
Colvilles have developed a range of fitness- 


for-purpese steels which will withstand + 


J 

temperature extremes, resist @prrosion 4 i" 
*, a 

creep; steels which are reggiily : 


by welding and othe 


Amid the beauty of the Alps, for example, Colvilles special steel is 
producing power for Swiss Industry. Coltuf 32 grade 1s used for the 
construction of the penstocks in Alpine Power Stations because it combines 


resistance to brittle fracture at low temperatures with high strength. 


RANGES OF COLVILLES SPECIAL QUALITY STEELS INCLUDE 


ABRAZO Wear-resisting steel COLCLAD Stainless Nickel and Monel clad steels 
COLMO Creep-resisting steels CORTEN Corrosion-resisting steel 
COLTUF Notch Ductile steels DUCOL W.30 Weldable high strength steel 


ENQUIRIES ARE INVITED FOR THESE AND OTHER SPECIAL QUALITY STEELS 


COLVILLES LIMITED STEELMAKERS TO THE WORLD 


195 WEST GEORGE STREET, GLASGOW, C.2. 
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offer the widest range 


STLICON Semiconductg 


4 


in the United Kingdomea 


Ferranti Ltd. were the first company in Britain to introduce Silicon 
semiconductor devices as used in magnetic amplifiers, in aircraft, guided 

missiles, radar and computers. Until recently they were the only firm in 

the United Kingdom supplying silicon diodes in quantity. Commencing 

their programme of research and development in 1954, they have already 

made outstanding contributions to technique, and are now producing at 

Gem Mill, Oldham well over half-a-million silicon diodes annually in the Re <. 
widest range offered by any British manufacturer. oe FERR ANTI 
Among the 120 or more different devices are rectifiers, fast diodes, zener Beye 
diodes, tetra-layer diodes and triodes, alloy junction transistors, diffused : * 
junction transistors, photo-voltaic cells, voltage variable capacitors and 

many new ones. 

Data Sheets, Application Reports etc., advice and assistance in techniques 


of application are freely available. 


Visit the International Transistor Exhibition promoted by the 
Electronics and Communications Section of The Institution of Electrical 
Engineers, 21—27 May, at Earls Court, London. Admission 


by ticket only, available from Ferranti Ltd. or from the I.E.E. bi. Si LIGON 
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Cockburns—De Laval (U.S.A) 


Automatic 
Turbine Gland 
Steam Regulator 


@ Automatic action through servo application 

@ Adaptable for all make-up steam capacities up to 
1800 bb/hr. 

@ Available in two sizes, type 54, and type 57 

@ Applicable to both marine and land steam turbine 
installations. 


Oo 6F CAR DONAL?P 
CARDONALD : GLASGOW s. WwW. ta 


| N.E. Depot: Cockburns ( Nederland ) 
Fish Quay, North Shields. N.V. Kethel Schiedam Holland. 
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Rapid, high-quality photoprinting 


The Ilford AZOFLEX Model 221 Combine 


Exposing, developing and drying operations 
completely synchronized. 


printing and developing machine (formerly 


All controls accessible from comfortable 
known as Model 42/63 Mark II) employs working position. 
High continuous output easily maintained by 


one operator. 


safe, odour-free AZOFLEX chemicals — just 
one of the many special features that make it Excellent copies obtainable from old or faded 
P ,@ ; originals. 

the ideal photoprinting machine for print 





Comprehensive maintenance service available at 
nominal cost. 


room or drawing office. 











Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 
6in. to 154 ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50 in., width 67 in., depth (tray extended) 52 in. 
Weight: 850 Ib. 


Subject to certain conditions, the majority of AZOFLEX photoprinting 


machines can be hired as an alternative to outright purchase. 


ILFORD 


PHOTOPRINTING MACHINES & MATERIALS 





eee eee eee es | 















F tails from : ss ' 
IL! ORD LIMITED, INDUSTRIAL SALES DEPARTMENT 
A H, ILFORD, ESSEX TELEPHONE: ILFord 3000 
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ROSE°’S EXPANSION PIECES 
PRESSED STEEL BELLOWS TYPE 


ben pepe: “cia ni What do you do with your 
y * waste oil? 





WELLS FILTERS enable 


- Enquiries solicited waste oil to be used 


also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- , 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWorK || With complete confidence 


| BRITISH APPLIANCES MFG. CO., LTD. || ™any times over. 


| Telephone: 30725 mac! mee oo LEEDS 9 ol | 
give wld fee 

] | yu" 
"ev 


The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 


A. 6, WELLS % CO., LTD 
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MOUNT T. HYDE, CHESHIRE 
Tel : HYDE 2953 GRAMS : UNBREAKABLE HYDE 
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Development and Prototype work undertaken 


PECKETT & SONS LTD. Atlas Locomotive Works, ST. GEORGE, BRISTOL, 5. 
Telegrams PECKETT BRISTOL Telephone BRISTOL 65-5346 
London Representatives : Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, London, $.W.1. Tel : ViCtoria 5278/9 
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KANIGEN is a nickel-phosphorus plate deposited 
by chemical reduction; thickness can be 
controlled to fine limits and is of complete and 
uniform coverage. 


Dish 
washing 


PROPERTIES 
Composition 92% Nickel 

8% Phosphorus 
Melting point 890°C. 


Electrical 60 microohm cm. 
resistivity 


Hardness 500~1,000 V.P.N. 


@ 
This iron casting was Kanigen plated 0.001” all according to heat 
over and then subjected to the following tests. treatment. 
Coverage Extremely Unifor... 


machines 


- Outside exposure for 72 hours. Kanigen can be applied to all ferrous metals, 


2. Complete immersion for 48 hours in alkaline aluminium, copper and brass. The plating 
detergent Calgonite ‘‘M”’ at 212°F. plant at Oldbury has now been extended, two 


extra plating tanks are in operation and 
3. Placed in and out of cold water for 24 hours. A Hi A R 8) enquiries for jobbing plating are welcomed. 


Full information is available on request. 
. Half submerged in Lamol Scale Removing 
Acid for 72 hours (this caused a slight stain & Cc '@) R R @) S | '@) N 


to form on the exposed part) RESISTANT Albright &Wilson 


Kanigen Department 





The series of tests proved that the plate was 
completely satisfactory. 


a an Namen —paemrame tat ec P 3 A % f = 1 KNIGHTSBRIDGE GREEN - LONDON SW1 
Kanigen is a regd. trade mark of Albright & Wilson (Mfg) Ltd 


included in the Hobart Dish Washing Machines, 
and these parts are adequately protected from 
corrosion from detergent solution and general 
rinsing water. 











Telephone: Ingrebourne 43851/5 Telegrams: Pneumatoid Romford. 
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For Users of 
GLOBE PNEUMATIC 
EQUIPMENT 


In premises where the fire risk is high, minimum i.usurance 

rates are subject to the use of Flame-proof equipment. 

Globe Pneumatic Equipment complies fully with this 

requirement. 

It should also be remembered that Globe Equipment is 

precision built for long life and hard work and is not damaged 

by overloading. 

The machines illustrated are :-— 

i The Vee Type Motor—A multi-cylinder design giving instant 
starting suitable for control systems, with reversing mechanism 
and infinitely variable speed. 

2 The Radial Type Motor—A version that has shown con- 
siderable air economy over ordinary rotary blade motors. 












The Geared Wire Rope Motor Hoist—A lighter, stronger 
pneumatic block that remains unaffected by overload 
risks and extremes of temperature and moisture. 


PNEUMATIC 

ENGINEERING COMPANY, LTD. 

ASHTON ROAD, HAROLD HILL, ROMFORD, 
ESSEX 

































HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 
GIVES THE MOST ACCURATE PREMIX 
OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 











THE MOST 
PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 


W.S. BARRON o> owe eg 
& SON LTD. | 


GLOUCESTER Screwditt 


1 to 50 tons per hour Capacities 
Manufacturers with over 50 Years’ 
experience — Offer the latest in 
CRUSHING - GRINDING -: MIXING 
FEEDING - SIEVING 
MACHINERY 



































PATENTED AND TRADE Monn REC y. 6. 70R OR 
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|| STANDARD’S 
| | BUILT-UP PISTON ASSEMBLY | 
sentenced For HYDRAULIC WORK AND HIGH PRESSURE SEALING 


HARD BRONZE GUIDANCE RING -——— 





$4 































CAST IRON HOUSING RIN 
BRONZE OUTER Rin . 


CAST IRON @NNER SPRING RING — 


CAST IRON SPACING RING —~ 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 

@ No possibility of ring distortion due to springing 
over solid piston. 

@ Any length of assembly can be built up to suit 
customers’ requirements. 





THE STANDARD PISTON RING & ENGINEERING 


COMPANY LIMITED _ Established 1893 
PREMIER WORKS + DON ROAD - SHEFFIELD 9 + ENGLAND 
Telephene : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 

















abrasion 
for 
life 





















Several features put Hercules 
Fittings in a class by them- 
selves. For example, their 
special Claw Grips are securely 
fixed simply by hammering 
down. They are simple to apply 
—-need NO clips, clamps 

or wires. They cut replace- 

ment costs, eliminate 
pressure losses, are safe 
in use. How’s that for 
strength, simplicity and 


money-saving economy ? 

















































































| Hercules Repairers, Screw 
Couplings, Adaptors, etc., 
| for pneumatic, oxy- 

| acetylene and all industrial 
hose. 















WILKINSON RUBBER New lug-type 4 oup- 
LINATEX LTD. se lings for suction and 
CAREERS} a gagged ' delivery hose, in brass, 
eS gun-metal or stainless 






Factories and Distributors Steel. 
throug} tthe World 


ORGANISATION 4 NEWTON SALES COMPANY LTD 


A WORLD-WIDE SERVICE TO INDUSTRY ANiHiNGDx (Industrial Division), 517, Fulham Road, London, S.W.6. Tel: FULham 4228 
THE SPECIALISTS iN HOSE FITTINGS 

















“* Just the 
jo bP 9 


We specialise in turning out 

the right part for the job, 

especially in the field of 

automatic and capstan bar 
work. 





Have you a particular prob- 

lem in the repetition field? 

Send us your drawings and 

enquiries and leave the rest 
to us! 


Leaflets sent to you on request 
















COLLARS WHEEL 
KEYS - BOLTS & NUTS 
STUDS - SCREWED ROD, 
TAPER AND COTTER 
PINS 


SPECIALISTS IN 
REPETITION WORK 
OF EVERY KIND 


H. FORDSMITH 
HADFIELD ST. WORKS 


CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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The Joseph Adamson Waste Heat Boiler is designed 
to make efhcient use of the waste gases leaving open- 
hearth furnaces, reheating furnaces, soaking pits, gas 
retorts, etc 

The straight-through fire tubes have a high ratio of 
length to bore, giving about 90% tube efficiency and 
providing a large area of heating surface in a compara 
tively small space. Brickwork setting is not required 
and air inhitration is thus avoided. 

A feature of Joseph Adamson Waste Heat Boilers 
is that a special cleaning device can be provided in the 


outlet chamber to allow the tubes to be cleaned while 


the boiler is at work. 


May 


— ast 








in e@ssociation with 






THE ADAMS ON 


Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C3 
The Hoersehay Company Ltd., Wellington, 





Shropshire 
GROUP 


JAA 


2, 1959 


JOSEPH ADAMSON & CO. LTD. 
Pp. 


©.8ox 4° HYDE- CHES HERE 















N LTD, 
paiibainaetid | SOLENOID OPERATED 


DESIGN, DETAILING 
and DEVELOPMENT 


VALVES 
idk iledanssceateincblic associa we b 


eee my ip amie ® Fully Balanced 
Mechanical Engineering © Integral Rectifiers 
Model Making ® Simple and Robust 
a ® Pressures 0-500 P.S.I. 


Production Tooling PROMPT DELIVERY 


Structure and Reinforced > MAXSEAL VALVES LTD 











Special Machines and Projects 
TRINGIMGLIGGER RE | | wvooD ioscan — 
. rit - 
_ TEL. ABBEY 6132 — | 
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t'r and Gas Filters for Chemical. Nuclear Energy. Oil Refinery, and Pharmaceutt« al applications et 
filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyc lones 





THE ENGINEER 


It’s just plain good sense 
to fit Vokes filters in your 


air lines 


Yes...it’s good sense to protect air-using plant and 
machinery against damage, when the protection costs so 
little. Vokes standard pipe-line filters for instance at 
strategic points along the line, prevent water, scale and rust 
from reaching compressed air tools and causing early 
breakdown and loss of efficiency. 

And for special applications, such as in the manufacture 
and processing of chemicals and food, the packing of 
cigarettes, there are Vokes. pipe-line filters with special 
silver grey paper elements, excluding not only the “major 
menaces” but also oil mist and minute particles of foreign 
matter which present a hazard to the product or the process. 
Fit Vokes pipe-line filters—maintain them regularly—and 


their installation will be repaid a hundred times over. 





PIPE LINE FILTERS 


Give protection 





Vokes C.P.H. filters fitted in an air-operated switchgear 


room at Kingston power station. 









Messrs. W. D. 


CIGARETTE 


Molins packing machine, showing 
Vokes Compressed Air Pipeline 
filter (Photo by courtesy of 


H. O. Wills) 





. Vokes filters in the airlines of William McEwen & Co. Ltd.’s 
BREWERIES: Edinburgh brewery — ensure that beer is best! 





VOKES LIMITED : GUILDFORD 


Telephone : Guildford 62861 (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. 


Vokes Australia Pty. Lid., Sydney 


other ile engines; Hydraulic 


Air conditioning filters; Compressed air pipe line filters 


:_ SURREY 


Telex : 13-535 Vokeacess, Gfd. 


Represented throughout the World. 











Air, Oil and Fuel filters for Diesel, Gas Turbine, and 
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Precision ground and Centreless turned — Bars : 











& 
> Makers of Precision Ground y 
Bars in many qualities of 
Carbon and Alloy steels to mT 
tolerances varying from | . 
-00025" to -001" +, as | 
specified. \ nil 
Centreless Turned and Cold | 
Drawn Bars are also sup- . 
plied, the former to limits + \ 
-004" and the latter to limits 
+ -002’. 
Chumesemmeset | 
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ENGLISH STEEL ROLLING MILLS CORPORATION 


River Don Works, Sheffield 


A wholly owned subsidiary of English Steel Corporation Ltd. 
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The photoe . cs rn ‘ . A ‘ : pa 
totograph shows a Metrovick 132 kV., 3,500 MVA., Type GA6W4 Air-Blast Circuit Breaker installed in a British substation 


This tv . . e ee s 
ce hee of breaker is in extensive use on the British grid system, and has been selected to control the 
. pit of Scotland’s first Nuclear Power Station at Hunterston. Overseas, 132kV., 5000-MVA Type GA6W4 
e: — ° . ° mi si b “9 
rs will be installed in seven new sub-stations in the Greater Buenos Aires area of Argentina 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 17 


fs 








‘UNIVERSAL’ BEAMS 
IN MANUFACTURE AND IN USE preamps ner mse fete 


blue, the largest of the British Standard 
. ” ” . . sections, 24” x 74”. 
Here is a 36” x 163” ‘Universal’ beam passing through 
A bridge at Catterick (shown below) 


the finishing rolls of our Universal Beam mill at sseasidie Sadinter ‘Gown tide Geb & 
- . Engineering Works Ltd., with spans o 
Lackenby. the new 24” x 12” Universal beams 


(shown in yellow) without plating.. 





It is the largest of our new range of sections—all carefully 
proportioned in the light of structural experience to 
simplify design and fabrication of steel structures. 


The mill has important features which considerably aug- 
ment its productivity and service to the industry: one is 
its construction with alternative sub-assemblies having rolls 
and bearings already mounted in interchangeable stands, 
thereby facilitating rapid changes. Another feature is the 
mill arrangement by which a beam or column section can 
be rolled in different ‘weights’ to suit different loads — yet 
without substantially affecting the overall dimensions, 





! The photograph of the Catterick bridge (shown at right) by courtesy of 
R. Sawtell, Esq., A.M.1.C.E., County Surveyor, 
North Riding, Yorkshire C.C. 





| EARLY DELIVERY OF THE FULL RANGE OF SECTIONS 


DORMAN LONG 
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ENGINEERING WITH A BACKGROUND 









ement 





In the design of machinery to withstand the arduous 
operating conditions met with in Cement Plants, 
Vickers-Armstrongs can draw on an outstanding back- 
ground of engineering achievement. History-making 
aircraft like the Viscount and Vanguard .. . fast ocean 
liners such as the new Canadian Pacific ‘Empress of 
England’ and super-tankers like the “Spyros Niarchos’ 
... these are headline news. Yet, in their own fields, 
hundreds of lesser-known products of Vickers- 
Armstrongs are equally important. Whether complex 
or simple, each shares the same background of out- 
standing design and sound construction; each solves 
critical engineering problems. 























For many years Vickers-Armstrongs have specialised 5 

in the design and manufacture of efficient and depend- Eastwoods Ltd., Barrington Works. 
able Cement Plant. For machinery designed to operate 
continuously for months on end, under arduous condi- 
tions, robust and ample construction is essential. In 
Vickers-Armstrongs’ designs, all parts are liberally 
rated for long working life and minimum maintenance. 
Equipment on any scale is designed and built for both 
wet and dry process plants, and includes kilns, mills, 
crushers, mixers, rolls, feeders, coolers, dryers and the 
manufacture of cement and raw meal pumping plant. 
Complete installations and individual machines are 
now in successful operation all over the world. 























VIGEERS 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 
VICKERS-ARMSTRONGS (SHIPBUILDERS) LTD 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD 
VICKERS-ARMSTRONGS (TRACTORS) LTD 


Vickers House Broadway London SWI 








TGA VAI6 
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FBC SPECIALS 


...the key to a fuller life 


Performance in many branches of engineering is getting very intensified, and 
what once passed as normal bearing practice is now as inadequate as a 


wooden wheel on a 100 m.p.h. car. 

Some machines start out by packing enormous power into a small and often 
hot space, and there —as in some of the finest jet engines in the world — 
you will find FBC ‘ Specials’, often running at fantastic speeds. 

Other machines in the course of time get ‘hotted up’ to give far greater 
power or output — yet it is seldom that the original design has the space to 
take bigger bearings. 

Here again FBC ‘ Specials’ are saving the situation —for it is amazing what 
exacting duties can be carried out by the right kind of bearing, when one 
is really ‘up against it’ and enlists the aid of the right people. 

Our engineers—to whom, of course, we have just referred—will always 
assist in the design and manufacture of ‘Specials’ to suit customers’ problems. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


Fischer Bearings Company Ltd., and Timken-Fischer Stockists Led., Birmingham, are both subsidiaries of British Timken Led. 


F.B.C. FISCHER 
Regd. Trade Marks 


ALL-BRITISH 

BALL AND 
PARALLEL-ROLLER BEARINGS 
FB f HER 
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and 99,999. 


This instrument has been introduced to 


=Ya-Yol=3 4-1 a aalial=te mm Orelelahd-la— 





For indicating a pre-set number between 1 
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NMTTHIN 


for Good Measure 





To Industry, the name SMITHS has a world of meaning. It includes a reputation 
for Good Measure, good measure in the sense of the long-term accuracy of their 
industrial instruments, good measure in terms of the service offered by unrivalled 


research and test facilities. This latter, may be said to be immeasurable. 


—— 


amnion Soe 
eas 





45 













ee oe 
cient “ 





provide a form of control capable of elim- a: rat + 
inati D.tOu ae 
inating losses caused by over- or under- ——— Srl 4S = 
production, particularly on applications re- : . — 


quiring a precise and repetitive length or 
number of units—lengths of cloth, coil wind- 
ings, packaging and batching machines, for 


example. 











Rotation: 







Micro Switch: 







Total Weight: 


For Good Measure in Industrial Instruments specify \MITIIN 


SMITHS soustea. wsteument ovision 


WRITE NOW FOR 
INDIVIDUAL LEAFLETS 


al sigh Transistor px ats 
Batch , 
Specification Counters 
or 
Body: Die-cast alloy, reasonably dust- high speed 
and dirt-proof. counting 
and 
Counter: White on black figures. a 
: ‘ Hand Tachometers sittin 
Speed of 4,000 counts/min. Maximum for checking rotary, linear ee 
Count: Shaft Speed: §,000 r.p.m. and surface speeds q 
Drive: R.H. or L.H., plain shaft or 


flex attachment. 


i top coming. “Petro-flex” 
Top going or top c g a 
Supplied in wide choice of agreed ae 
. : r 

manufacturer /client ratings. pro 
of all 

With flex attachment, 2 Ib.; non-acid 
fluids Synchronous Hours 


plain shaft, 1 Ib. 15 oz. 




















































Electric Tachometers a.c. 
and d.c. and three phase 















Counters for indicating 
life of equipment in 
a.c. circuits 








Chronos Works, North Circular Road, London, N.W.2. 







































Calibrated 
Relays for the control 
of voltage, current and 
speed to + 1% accuracy 














Telephone: GLAdstone 1136 


AP 186/385 
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Unlimited Capacity for the pro- 
duction of steel Double Helical 
Gears, whether hobbed, milled 
or plano-generated and up-to- 
date plant and _ metallurgical 
facilities, coupled with a cen- 
tury of technical experience, 
have built up the “ JACKSON ” 


reputation that is your safeguard. 














Pa —— 









Large machine cut 
double helical gears 


for colliery winder. 





THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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Every Heating Installation has its own problem 


Which &&.C system is best for you? 


The G.E.C. manufactures a full range of industrial electric space heating equip- 
ment, providing complete installation schemes to meet any type of individual 
requirement. A G.E.C. planned scheme means all-round economies—in layout, 
erection time and fuel consumption. 













OVERHEAD RADIANT HEATERS— Provide warmthin 
situations where overall heating would be too costly 
—immediate warmth even with low air temperatures. 


NEW DESIGN NIGHTSTOR HEATERS—Use electricity 
at night when special low cost off-peak tariffs are 
usually available. Cut electric heating costs considerably. 


3 UNIT FAN HEATERS—From 3 kW to 20 kW for use 
in factories, shops, stores, halls and similar buildings. 


STANDARD TUBULAR HEATERS— Available in various 
lengths up to 4-way banks. Flameproof models also 
supplied. 


Write for publication HS for further details 


RZ CKGHE Industrial Electric Space Heating 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 


G.5138 
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SWEMATIC 
HIGH PRESSURE 
GREASE GUN 


A top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 
hundred thousand in 
daily use. 





Complete with cranked 

extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and all grades grease. 
* 16 0Z. capacity. * Suction load- 
ing. * Valve to release airlocks. 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities, 

















“TURBINE cmon FURNACES | BNitonat teed 


(NEWARK) LTD. 
USE Newark Boiler Works 


ALL GRADES NEWARK,” NOTTS 


ne: NEWARK 34 


OF SOLID FUEL 
EFFICIENTLY 


ensuring 


LOW STEAM RAISING COSTS 


May we investigate without charge ? 


THE TURBINE FURNACE COMPANY LIMITED 





HYDRAULIC 
GREASE 
NIPPLES 


Made to British Standards 




















238b Gray’s Inn Road, London, W.C.1. "Phone: TERminus 4365 











and interchangeable with other 
makes. Available in bulk or 
in handy assortments of all 
popular sizes. Very keen 
prices. 








LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


LS KIDDERMINSTER, WORCS. 
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OIL FIELD BLOCK STATION 





Pressures up to 2,000 p.s.i. These 
pumps, available in a range of sizes, 
can operate in the open under all 
weather conditions. They are 
self-lubricating and sufficiently 
robust to withstand transporting 
over rough country. The liquid 
ends are designed so that different 
i} sizes of pistons and liners can be 

used, depending upon output or 
pressure required. 





- —— 

















D)awson & ELGIN WORKS CLYDEBANK ‘atthe: chi zman 
D)ownie Ltd 














ELEVATING & CONVEYING MACHINERY 





FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 





Cut replacement costs 


Conveyor belts are expen- 
sive items. It has been 


























proved that Westwood , 
peers IMPACT IDLERS Prorect your convevOR BELTING: 
Impact Resisting Trough- 

ing Idlers reduce wear 

caused by the impact of “ ee: € 00 not nen 





heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 
and transfer points where 


—_ _ : 


‘Uh Ti : 


xT &5S CHAN BASE 





2-f sanar 4 
- Fx F sree sraceers //1 y ;° sor 
2 HOLES 
























































wear is constant and the 
‘ FA j Tis 
going tough. t 
We also manufacture :— — 
2, 3, and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up J 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. S 
4741 (4 lines) 


—, 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 





us. 











Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 


HTT TTT TTT TTL 


Such a press is the 3500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


For whatever purpose you need a hydraulic press you 
will do well to consult JOHN SHAW. 











JOHN SHAW & SONS (SALFORD) 
SALFORD LANCAS 
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SKYWAY AS A HIGHWAY 
worth every penny of investment. 


Ropeway or Cableway . . . Breco 
engineers can devise a way above and 


help the economy of any project. 
y \] 


ERFRE CO ~ is r= vores ne sto rpever 


ROPEWAYS CABLEWAYS 








British Ropeway Engineering Co. Ltd., Plantation House, 
Mincing Lane, London, E.C.3. Telephones MINcing Lane 7901. sesiaeaian 


Telegraphic Address: Boxhauling, Fen, London. ee 
Mere ow 








Patented 


For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer 
Standard Sizes 3” —3” B.S.P. 

Special Sizes & Designs up to 6” B.S.P. 


As used by leading Engineering Companies and Government Departments 


‘ee; FILTON LIMITED, 


HIRE 
CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 










































+ 
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i Studding - Studs - Allthreads - Tie Rods 
| TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 

| 


MAKERS OF 
GEARBOXES 
FOR 40 YEARS 





all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 












ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS: ‘FRAMES ® S*LAND 





ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 
































[ Built to give years of trouble free 
| service Duros Weighbridges embody 

| all the latest improvements in design 
and construction and are the result of 
| 





\) : over 70 years experience in this field. 


‘ Illustrated brochures fully describing 
i these machines are available—write 
for one now—without obligation. 











Asuwortyu RossecoLtp} 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
ae ) Telephone : Dewsbury 1760/1 Telegrams ; ‘“‘Duros, Dewsbury” 
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DIESEL 
FAIRFIELD) SRtoteNNTAT 


STORK TYPE 




















UNDER 





LICENCE 











ee isle ee mem ENGINEERING CO, LTD. 


GOVAN:‘GLASGOW 
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100 ton, 4 motor, Overhead Electric Travelling Crane, x 92'-0" span, at Bold “‘B’’ Power Station. 
i Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. 


We have unrivalled experience in the 
supply and _ installation of overhead electric 
travelling cranes for electricity undertakings 





throughout the world. 

Herewith a selection of Main Turbine Halls 
in Hydro-Electric, Steam and Nuclear Power 
iF Stations, wherein Whartons have installed cranes 
during recent years. 
| 
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ACHANALT. 
BARONY. 

BOLD “B”’ 
CALDER HALL. 
CALGARY, Alberta. 
CAMERON FALLS, Ontario. 
CASHLIE. 

CASSLEY. 

CHAPELCROSS. 
COOLKEERAGH, N. Ireland. 
ELLAND. 

HALIFAX, Nova Scotia. 
HUNTERSTON. 

LA PAZ, Bolivia. 

LITTLE BARFORD, “B” 
LOCHAY. 

LOCH SHIN. 

LUBREOCH. 

MARACAIBO, Venezuela. 
PADIHAM “B” 
RHODE, / Republic of Ireland. 
STAYTHORPE “B” 

ST. JOHNS, Newfoundland. 

















REDDISH 


| n : Phone : Heaton Moor 2227. ‘Gallant, Manchester.’’ 
ts Phone 


Phone 


Grams : 


LONDON: Lincoln House, 296/302 High Holborn W.C. 1 
SCOTLAND and NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2 


ee MIDLANDS: A. R. Holland & Son, 89 Cornwall! Street, Birmingham 3 Phone 
Pasta SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone 
be NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast Phone 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin Phone 
CANADA: Marshal! Equipment Co. Inc., P.O. Box 28, 61 O'Connell Avenue, Dorval Station. P.O Phone 

Gordon Russell Ltd., 1661 West Fifth Avenue, Vancouver 9, B.C. 
Mumford, Mediand Led., 576 Wall Street, Winnipeg, Manitoba. Phone 
SOUTH AFRICA: Kenneth Ray Ltd., P.O. Box 5662, 34 Ameshoff Street, Braamf Joh ry Phone 





REPRESENTED IN PRINCIPAL COUNTR 


STOCKPORT 


1ES THROUGHOUT THE WORLD 


co 
= 


ENGLAND 


Code : Western Union 


Grams: Chancery 7911 

Grams: Fluorspar, Glasgow 
Grams: Central 1457, Birmingham 
Grams: Penarth 58527 


Chancery 7911 
Douglas 1061-2-3 
Central 1457 
Penarth 58527 


Belfast 23743 Grams: Belfast 23743 

Dublin 93510. Grams: Dublin 93510. 

Melrose 1-3528 Grams: Marauipco, Montreal! 
Grams: Rustle. 

37-180, 37-187-188.189 Grams: Mandem. 

44-2168 Grams: Gemray. 
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A range 
to suit all purposes _.. 








to 


60 to 3,000 g.p.h. per 1,000 r.p.m. 





at pressures up to 3,000 p.s.i. 
Refer to Technical Sales Depart - 


» » » FROM THE LARGEST TO THE SMALLEST 





HYDRAULIC PUMPS & MOTORS 


JOSE*H LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD - MARSTON GREEN ~- BIRMINGHAM ~- ENGLAND 


A Subsidiary Company of Joseph Lucas (Industries) Ltd. 








Also at TORONTO, CANADA— SYDNEY, AUSTRALIA 
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Thornton 


3 fon Co acif ransport a 30 ton capacity Electric 
f y as Basket. Total weight of Basket and contents 43 tons. Frame fabricated 
d arranged with Controls, Handbrake, Battery, Headlights and Rear Lights 
Flectric Furnace ith Electric Hooter for continuous sounding immediately power is applied. 
Charging 


and powered by two 15 H.P. Motors direct coupled to axles through totally 















Worm Reduction Units. Speed of Car 3.1 m.p.h. Wheels arranged for 4’ 84” rail 
Be and axles rotate in Roller Bearing Axle Boxes. Constructed and painted to comply 
with Safety Regulations in Steel Works. 











for the design and manufacture 

of medium and heavy engineering 
equipment for all steel works plant 
including Rolling Mills and _ their 
auxiliaries, all types of Ingot and Transfer 
Cars, Gas Works and Chemical Plant, Heavy 


fabrications and Pressure Vessels. 


B. THORNTON LTD. 


TURNBRIDGE HUDDERSFIELD 


Phone: Huddersfield 7541 
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Main Shaft for Bhakra Power 
Station, India, supplied to the 
order of Metropolitan- Vickers 
Electrical Co. Ltd. 


The upper illustration shows 
the Shaft ‘‘as forged’’ and 
the lower illustration rough 
machined, smooth bored, and 
gashed. Delivered weight— 
534 tons. 
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The latest 
techniques 
in power 
generation... 


... demand 


special alloy steel forgings 





LOY STEELMAKERS FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 


Os FIRTH & JOHN BROWN LIMITED . SHEFFIELD ‘ ENGLAND 
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b-Stage, Double -acting 
Y Air Compressor 
inced Design 
ie L 2000 








ars 


iH EFFICIENCY 


PROUND ECONOMY 


ETE RELIABILITY 


esult of long research 
Idevelopment, the L 2000 
P been subjected to 
laustive tests which have 


34 
iroved most satisfactory. 


te for 


Type L 2000 delivering 2,200 cu. ft. Free Ale 
per minute at 100 Ib. per sq. in. 


Air Compressors and § 
Pneumatic Tools 
YOUR BEST INVESTMENT 
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Hobson 


Skill and experience in engineering has long been successfully 


applied in the design, development and manufacture of various 





specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 





TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 


H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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on this machine 


The illustration above shows a mill housinz which has 
been machined on the end, front and window faces at 
one setting on the Asquith 7in, spindle Ram Type 
Horizontal Milling and Boring Machine. Exceptional 
rigidity and accuracy for heavy duty cutting or match 
milling is ensured by the 16in. diameter driving flange 
of the milling sleeve, fully supported by the large section 
ram. The machine can be operated from the pendant 
and many new design features, such as steering control 
for milling surfaces of irregular outline or large circum- 
ference, are incorporated whereby this Asquith machine 
may be regarded as the most up-to-date machine of its 
type for heavy engineering work. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Sales & Service for .. DRUMMOND-ASOQUITH 














... the British Isles 








DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Rhone; Midland 3431 (7 lines) ‘Grams; Maxishape, Birmingham. Also at LONDON ; ’Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Cent 022 
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AWKWARD r, 
If it’s ¢ BULKY fs 
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Screwed A.P.1., B.S.T.P.T. or 

socket weld. Materials: Carbon Kp 

steel, chrome molybdenum or fis: 

stainless steel. has 
REK 


‘ 7 
= 
ly = § 
v= § 


C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 








FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY Coles Model 13010 25 ton crane 
& CO. LID. 


RAILWAY WORKS, KEIGHLEY Phone GERRARD 2708 (5 LiNEs) 
bs ol RS ne AP pr atareal ARUP & ARUP LTD., COLQUHOUN HOUSE, BROADWICK ST., W.1 


Lorry mounted, tracked and 
mobile cranes from 2 - 25 tons 
For hire anywhere in U.K 
Jib lengths up to 120 ft 
plus 30 ft. fly jib. Work 
also carried out on 
contract 
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Carbon Stack 
Controller 4 xew £0.00. controter tor 


battery operated Electric Vehicles and traction motors, giving infinitely variable 
speed within the range of the vehicle, and foolproof control Oe ™ 
under all conditions of load and speed. 


Further details available on 
request. Please write vay. Foolproof —delaying device 
for descriptive leaflet ) prevents too rapid acceleration. 


Reduced maintenance—no Resistance 
control contacts to wear or burn. 


he! Foot or manual control 
| to suit requirements. 


Minimises stress and wear on 
the Transmission System. 


It limits heavy fluctuations 
of Current and Torque. 


ELECTRO:|#-DYNAMIC 


CONSTRUCTION COMPANY LIMITED st mary cray KENT TEL: ORPINGTON 27551 GRAMS: ELEDAMIC ST MARY. CRAY 


Control! Gear Division BRIDGWATER SOMERSET Telephone Bridgwater 2882 

















Serving Britains Industry 


STEEL SHEETS 


Light and Heavy industry are 
* served by Griffin Brand Steel 








} Sheets—Black, Galvanised, Flat 
| and Corrugated. 

fj 

i! We make the widest steel sheets 
| f and have the largest general 
\ galvanising plant in Great Britain. 


Metal Spraying by the most up- 
* to-date methods done in our 
works or ‘in situ’. 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 





179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtral 0442. 'Grams: “CIVILITY Glasgow.” 














WHY FIGHT 
OF 0} 3 54 0)-3 C0). Fr 








Most chemical firms in this country 
spend a good deal of time and money 
in preventing corrosion of expensive 
process plant. And to little purpose, 
for corrosion has an uncanny habit 
of defeating even the most careful 
measures. 

What’s the answer? Well you can 
economise most decidedly in one 
respect: standardise on stainless steel 
nuts, bolts and setscrews. Stainless 
steel stands no nonsense from most 
forms of chemical corrosion. It stays 
bright and clean throughout the life 
of the equipment. 

Nor need this be expensive. Stainless 
steel nuts and bolts from LANARK- 
SHIRE are hot forged but bright 
finished —- the cheapest production 
method by far. Naturally, base mat- 
erial is the best— ENS8B or ENS58J. 
And naturally, you can have ex stock 
delivery from LANARKSHIRE in 
sizes from 4’ dia. upwards to B.S. 
1083, 2708 and 1769. Studs and stud 
bolts also supplied. 















% Please write for monthly stock list from 








LANARKSHIRE a 


Sent 84S e3 52 Tel: Hamilton 1241-4 
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HAND IT TO GARRON 

























PLANT CAPACITY 
FOR COMPONENTS 


It pays to use the production resources of Carron 











Company. 250 acres of plant for casting, forging, machin- 
ing, enamelling and sheet metal fabrication are on call to 
manufacturers who find it uneconomic to tool up for the 
special job. The technical advisory service of Carron is 
ready at all times to help iron out production problems. 


ARRO 
























~ i : ‘ 
Consider this plant capacity for medium heavy mach- 





ining ; planing, vertical and horizontal boring mills ; 
milling and drilling of work up to § tons ; moulding and 
machining capacity for non-ferrous components up to § 
cwts., including high speed routing and precision mill- 
ing. Fabrications too, light and heavy gauge, stainless 
steel, press tools, welding. From small light gauge sheet 
metal to large plate welded fabrications, Carron can 
quote. 

















CARRON COMPANY 
CARRON * FALKIRK * STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, oc 
22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, Glasgow, : 
Sub-Office : 33 Bath Lane, Newcastle upon Tyne. 


A LTTE RST 
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Production time cut from 20 mins to 50 sees! 





BOTTOM 












Photograph shows a 40 ton Bronx Press Brake, at Messrs. Rota- 
print Ltd., Honeypot Lane, Hendon, N.W.9. 


The Press is shown producing tapered stand support legs, in a 
cycle time of 50 seconds by one operator, and the locations are 
obtained by a series of flip stops. 

Prior to using the Bronx Press Brake (and the special Bronx 
designed tools) it took two operators 10 minutes to produce one of 


these legs and even then, the variation was such that it was neces- 
sary to select and match a pair before they could be assembled. 


The final form from the Press Brake gives a tapering section of 
S.W.G., B.M.S., ranging from 23 mm at the base to 67 mm at the 
top with an overall length of 840 mm and of consistent accuracy 


throughout the run. 


BRONX ENGINEERING CO. LTD. - LYE - WORCESTERSHIRE | telephone LYE 2307 & 2308 


LONDON & SOUTH of ENGLAND AGENTS: W. E. Norton (Machine Tools) Ltd., Grosvenor Gdns. House, Grosvenor Gdns., London, S.W.l. — TATe Gallery 0633/4 


vd 
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made in carbon and alloy steels, 
weldless and flash-butt welded. Also Rings 
produced from the ‘‘NIMONIC”’ alloys: 


Titanium, light alloys 


N. HINGLEY & SONS (NETHERTON) LTD. 
NETHERTON IRON WORKS 
DUDLEY - WORCS - Telephone: DUDLEY 3101-6 


or copper bearing materials. 


'RONMASTERS - FORGEMASTERS © CHAIN - CABLE & ANCHOR MAKERS 
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PRESSINGS 


HOT BRASS & BRONZE 
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CAPSTAN & MACHINED 
WORK FROM STAMPINGS 
OR BAR 








PLASTIC 
MOULDINGS 


ZINC ALLOY 
PRESSURE 
DIE CASTINGS 


BROOKES: 
asp 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phene Northern 2903-4 
Grams : Telebo B'ham 


aire 




















is a difficult prisoner... 


and it must be kept in 
solitary confinement 
too; no fraternisation 
with that msidious 
enemy dirt, either. 
SuPerfect Oil Seals 
are the perfect gaolers. 
They do their job so 





cheaply, so efficiently, 
and so silently that 
they are usually completely 














forgotten. 


poser Potntiny 





ee May we send further details, 


or would you prefer to see our 
techmcal representative ? 


SUPER OIL SEALS & GASKETS LTD. 
FACTORY CENTRE, BIRMINGHAM, 30. 


Manufacturers of ‘ SuPerfect’ Hydraulic Packings and ‘O°’ 
Rings; ‘Romet’ water pump seals and mechanical pump 
seals; ‘Aeroquip’ Flexible Hose with detachable re-usable 
fittings; ‘Fidrac’ mechanical rubber mouldings; ‘ Redcaps’ 


Polythene Protective Caps and Plugs. 





«BRADFORD 
WO OILER C2 


LIMITEO 
STANNINGLEY 
* 


AUTOCLAVES & 
VULCANISERS 


with Par Luicklock door 


CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 














VEE - REG 


Regulating /Stop 


GLOBE VALVES 


FITTED WITH 
*V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Stee! 
for Pressures up 
to 900 P.S.I. and 
900° F. 
WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES 
FLEET STREET 
LEICESTER 


LTD. 
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LARGEST FOOD FACTORY IN EUROPE 
222 ee See =e. -- ee 


AND THE BRITISH COMMONWEALTH 
















Constructed by Monk at 
Kitt Green, Wigan, for the 
H. J. Heinz Company Limited 


Architect: E. D. Jefferiss Mathews, O.B.E., F.R.I.B.A., 
of J. Douglass Mathews & Partners. 


WARRINGTON monk AND LONDON 


A. MONK & COMPANY LTD. 
Offices at: Hull, Middlesbrough & Stamford. 















BUILDING - REINFORCED CONCRETE & CIVIL ENGINEERING CONTRACTORS 
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LEGCTRICGCS 


backed by all Coventry Climax fork truck experience 





UNIVERSAL in name and application. Our new : a head 
range of Electric fork trucks was planned alongside our ire 
ew Diesel /Petrol e and shares many of the design and ° . 
at St Se eae . in every technical 


operating features, and even many major units such as 
masts, drive and steer axles. The utmost practicable 
degree of standardisation has been achieved 

between our Electrical and Mechanical trucks. 


and operational feature 


That saves everybody trouble and cost ! including 
High Performance with Low Cost 

Maximum Standardisation 1 O 
Smooth, Quiet Operation HOUR 


Sensitive Inching NON STOP SHIFTS 
Auto-Graduated Acceleration 

Low Built for Stability 

Easy Driving 

‘Dead-Man’ Brake 

Simple Safe Controls 

Dependable Braking 

Easily Removable Traction Battery 





Minimum Maintenance 
Plus ‘Universal’ Rationalised Design 


oS ST 











ELECTRIC 


COVENTRY CLIMAX ENGINES LTD. (Dept. ENG.) COVENTRY 
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VIGOUR IN MACHINE TOOLS 


Year by year we get the impression that the Machine 
Tool Trades Association is changing its character. Its 
annual report for 1958, adopted at the annual general 
meeting of the Association in March and distributed to 
members, confirms that impression. Though in the past 
the Association indignantly rebutted most of the criticism 
which was showered on the industry, it has clearly taken 
some of it to heart. Perhaps also new personalities 
have come to the fore to influence its activities. Certainly 
as much positive action seems to have been taken in the 
year under review as formerly occurred in a, decade 
or so. That is not merely our view, which the Associa- 
tion might regard as prejudiced since we have been 
amongst its critics. It is also the opinion of the Asso- 
ciation’s own President. In presenting the report he 
remarked, for example, that the past twelve months had 
marked a turning point in the history of the trade 
association, for they had witnessed the translation of 
high resolve into direct, positive action. He was also 
able to claim that the members now appreciated that the 
facilities provided by the Association amounted to one 
of the most potent weapons disposed of by the machine 
tool trade of this country for defence against nation- 
alisation proposals, and for purposes of trade and 
business, especially export trade. 

But the militancy of the Association in rebutting, for 
example, nationalisation proposals, would be useless if 
there was not also growing evidence that machine tool 
makers are losing their former irritating complacency 
about the state of their industry, are actively becoming 
more self-critical, and are energetically setting out to 
rectify faults. The President was able to refer to a 
changing attitude of member firms towards the public 
and a continuation, since the publication last year of a 
document designed to give the public real information 
about the industry, of the policy of throwing open its 
doors to all visitors. That self-criticism has become 
active is indicated by the fact that two representatives 
of the D.S.1.R. have been making a tour of the manu- 
facturing sector to study aspects of development work ; 
and that the Association has itself conducted a sample 
investigation into the research and development work 
being done by member firms. Clearly it has been appre- 
ciated that it is not enough for an industry to defend 
itself from attack by appealing to past history. It must 
show, in addition, that it is looking vigorously towards 
the future. - 

Perhaps the event of 1958 that most startled the critics 
was the creation by the M.T.T.A., in conjunction with the 
Manchester College of Technology, of Design Scholar- 
ships, which will ensure that in future there will be a 
steady flow of young men trained in design into the 
industry. No more effective action could have been 
taken to answer critics who have declared British machine 
tool makers too conservative and insufficiently interested 
in advanced design. For measures of this kind will do 
‘ar more to enlist public sympathy than could be achieved 





by a contentious and spasmodic advertising campaign. 
Other activities mentioned in the report suggest that 
the Association is becoming equally energetic in other 
fields, particularly those affecting trade. Increasingly, 
it appears, the Association is being called upon to 
approach the problems of certain markets on a national 
level, securing for the individual member the full benefits 
of the collective approach, with all its attendant pub- 


licity. This activity is exemplified by the sending’ 


recently of a mission to Spain. For too long the public 
has been led to believe, not without a substratum of 
truth, that British machine tool makers are complacent, 
conservative, and lacking in energy and initiative. But 


if the Association continues to act with the kind of ° 


energy it has shown recently that kind of criticism will 
no longer be valid. 


CONTRACTORS AND TRANSPORT 


It is really rather remarkable that until Mr. Watkinson 
was appointed to that office, no post-war Minister of 
Transport was made a member of the Cabinet. Just 
how remarkable was made clear when Mr. Watkinson 
proposed the toast of the Federation of Civil Engineer- 
ing Contractors at the annual dinner of that body on 
Tuesday of last week. For Mr. Watkinson referred to 
almost all the facets of his work and, incidentally thereby, 
revealed how widespread are the activities for which 
his Ministry carries responsibility. About the air he 
claimed that his Ministry was learning a lesson from the 
roads. There had been a lack of foresight in successive 
road programmes and what a boon it would be had road- 
works under construction now been commissioned 
twenty-five years ago! That kind of mistake, he claimed, 
was not being repeated in the air. Great importance 
was attached to the development of new systems of 
control, better airports, and so on. Gatwick airport, 
he predicted, would be full to bursting long before many 
people expect. The Central Terminal Area at London 
airport remained to be completed by the building of 
new hard-standing areas and there was the long-range 
terminal building still to be erected. In addition British 
European Airways was being encouraged to evaluate the 
“Rotodyne” as a means of carrying fifty or sixty 
passengers from city-centre to city-centre. There the 
question of reducing noise arose. It arose even more 
acutely over jet aircraft. Quite forthrightly Mr. Watkin- 
son declared, “I have not yet seen any supersonic 
passenger project which does not appear to depend on a 
degree of thrust which, despite all the blast walls and 
silencing devices which your industry can produce on 
the ground, will need a vast deal more silencing on the 
airframe itself before it can be regarded as house-trained 
enough by my Ministry to go into civil airline service.” 

Mr. Watkinson has spoken so often about the road 
building programme that there is no need to report here 
more than his view that the country should first concen- 
trate on building a major framework of new motor 
roads ; and that he is clearly attracted by the idea of 
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building new roads over existing roads and railways 
in urban areas. It was pleasing to hear him admitting 
that an expenditure of £60,000,000 per year on new 
construction and £140 million in toto might be not 
enough ; and better still, perhaps, to hear him say that 
no Minister of Transport should ever be satisfied. 
Especially if there is to be adequate expenditure on urban 
roads, substantially larger sums will need to be extracted 
from the Treasury than even Mr. Watkinson as a member 
of the Cabinet has been able to get. It was only when he 
came to refer to railways that he seemed to us to slip 
up a little. It may well be true, as he claimed, that no 
other system could haul some 3,500,000 passengers a 
day as this country’s railways do ; but it remains to be 
proved that “no other system can offer such quick and 
cheap transit for heavy loads once British Railways have 
developed the door-to-door container service which is 
already within their grasp.” In replying to the Toast 
Mr. Douglas, president of the Federation, assured the 
Minister of the civil engineering contracting industry's 
whole-hearted co-operation in carrying out his road 
programme. He added, significantly, that the industry 
could, if given the opportunity, “ bite off considerably 
more than it had so-far been given to chew without the 
slightest risk of suffering from constructional indigestion.” 


FUTURE OF PROFESSIONAL METALLURGY 


The Institution of Metallurgists, whose annual general 
meeting was held on May 12, began to unite, and to 
represent, the professional metallurgists of this country in 
1945, and since then it has been led by a dozen vigorous 
and progressive presidents, with experience in industry, 
the universities and the scientific Civil Service. The 
well-conducted professional examinations, which it helps 
to arrange, attract nearly a thousand candidates each 
year, and its membership of qualified Fellows, Associates 
and Licentiates now totals nearly four thousand. Recently 
a comprehensive revision of the requirements and 
syllabuses for its Licentiateship and Associateship 
examinations has been completed, after much consulta- 
tion with the Ministry of Education and other professional 
bodies and institutions. The Institution of Metallurgists 
owes very much indeed to the help it received from the 
Iron and Steel Institute and the Institute of Metals in 
its formation and early years ; in fact one may recall 
that Mr. K. Headlam-Morley, the widely known Secre- 
tary of the former, also served as Secretary of the 
Institution of Metallurgists for the first three years of 
its life. 

The two older institutes have much larger memberships 
and possess well established secretariats and an invaluable 
“ Joint Library”; through the years they have each 
earned worldwide respect. Their efforts towards inter- 
national co-operation and understanding have been 
highly successful; they have many foreign members 
and both of these older Institutes have organised for 
their members numerous highly successful, enjoyable 
and instructive visits to friendly foreign countries. Little 
over a year ago the President of the Iron and Steel 
Institute was A. H. Ingen-Housz, a distinguished Dutch- 
man, and the President of the Institute of Metals was a 
very famous wartime leader, Lord Tedder. Neverthe- 
less these two older institutes do not conduct any qualify- 
ing examinations, such as one is accustomed to in the 
senior engineering institutions. Hence it comes that 
the Institution of Metallurgists fills this gap and provides, 
with the Ordinary and Higher National Certificates in 
Metallurgy, an encouraging stairway of courses leading 
to examinations, by which a young metallurgist, who 
has not the benefit of a university degree, may raise 
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himself later in life by his own efforts into the ranks o! 
those who possess accepted professional qualifications. 
Younger metallurgists now dream of an all-embracing 
Metallurgical Institution, which may come into existence 
at some future date ; as in all dreams much of the detail 
cannot be clearly defined. Where, for example, one wil! 
ask, should the all-embracing cease ? Are the Institution 
of Mining and Metallurgy, the Institute of British 
Foundrymen and the Institute of Metal Finishing not 
as essential to many metallurgists as the Iron and Steel 
Institute and the Institute of Metals ? Whatever the 
future holds, and clearly no unilateral move should be 
anticipated, the metallurgical professional bodies have 
all notably strengthened their memberships and increased 
their useful activities during the last decade. They 
render very valuable services to industry and to people in 
general. But one little problem remains unsolved; for no 
one can be sure how his hearers expect him to pronounce 
the word Metallurgist. The schism between the Metal- 
lurgists and the Meta//urgists still remains. No doubt 
some third pronunciation will be discovered by the 
younger men and Metalergists will study Metalergy ! 


REDUCTIO AD ABSURDUM 


There is an ancient injunction, current some twenty-four 
centuries ago, which bids us enquire and make search and 
ask diligently. If more attention were paid to it to-day 
we might not behold the spectacle of strikes such as some 
of those which have lately involved stoppages due to 
private fights between trade unions. Surely it is an 
absurdity that in one recent case upwards of 3500 
workers should have .to be sent home because 
members of one trade union refuse to work with a member 
of another trade union. The stupidity of such procedure 
is enhanced by the reported statement of the district 
organiser of one of the unions concerned that ‘ We are 
determined, this time, to fight it out to the bitter 
end. The difficulties which have arisen between the 
unions must be settled once and for all.” 

Surely collaboration in the promotion and maintenance 
of gainful employment should be a major objective of all 
trade unionists on the grounds not only of personal but of 
national welfare. The turning of factories into arenas for 
inter-union slogging matches is an exhibition of sheer 
unreason, particulaily when we remember, as we should, 
that repetition of this sort of thing could rapidly involve 
the ruin of a country which, without punctual export of its 
manufactures, cannot remain solvent. It is manifestly 
vital to the reputation of the trade union movement that it 
should take steps to render such performances impossible. 
Fortunately, the movement is not without its quota of 
experienced leaders. At the 89th Trade Union Congress 
held at Blackpool in 1957 Sir Thomas Williamson, the 
President, did not refrain from attacking abuses: “ To 
safeguard unity and democracy in the movement and 
maintain our prestige in the community, we must,” he said, 
“condemn and restrain those who organise unofficial 
movements and unofficial strikes. . .. There is no virtue in 
striking when there is no real need to do so. Every 
dispute must end in a settlement, and we should work for 
a solution before a stoppage takes place, even though it 
may call for patience and forbearance often in the face of 
provocation.” Another speaker at Blackpool — the 
General Secretary of the Engineer Surveyors’ Union—is 
reported as having described inter-union strife as possibly 
the greatest evil and enemy of the trade union movement. 
Not many months ago, Mr. Alfred Robens, M.P., the 
Labour Party “ Shadow Minister of Labour,” described 
strikes in the second half of the twentieth century as an 
“ anachronism.” “ They are,” he said, “a blunt instru 
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ment with all the dangerous propensities of a boomerang.” 
What the strike does to-day “is to hold up orders. It 
does let down those customers who are depending on 
delivery of goods at a certain time. It causes investois to 
be a little chary of investing in any industry which has a 
long black record of strikes.” Mr. Robens concluded his 
address—which was to members of the Industrial Co- 
partnership Association—with the following wise words : 
“It is our task on both sides of industry to bring about a 
climate in which disputes, which are bound to arise day by 
day in industry, can be properly, sensibly, and intelli- 
gently settled round a table rather than by an industrial 
war.” In his Stafford Cripps Memorial Lecture Sir John 
Woods—former Permanent Secretary to the wartime 
Ministry of Production—referred to the damage caused by 
restrictive practices. He is reported as having declared 
that “The pursuit of group interests to-day is not 
enough. We are of necessity the greatest importing 
country in the world. We are therefore dependent on our 
current efforts. The reserves are notoriously low. We 
are a debtor country . . . and we have to pay due attention 
to that fact.” 

It is certainly high time that talk about fighting it out “* to 
the bitter end ’’ should cease. The way to avoid a “ bitter 
end ”’ is by thinking it out. What can be a more bitter end 
than the multiplication of trade union private fights in- 
volving the equivalent of lock-outs imposed by trade union 
irrationality ? Not to be overlooked in this connection is 
the work of an eminent engineer born 103 years ago. His 
name was Frederick Winslow Taylor and he devoted the 
greater part of his life to the evolution of methods whereby 
workshop efficiency could be promoted and profitable 
manufacture ensured without creating antagonism between 
management and men. After serving his apprenticeship 
as a pattern maker, Taylor worked as a labourer in the 
Midvale Steel Company’s plant at Philadelphia. Rising to 
be chief engineer he ended by becoming the “ Father of 
Scientific Management ” and we read that in none of the 
works wherein he operated was there ever a strike. F. W. 
Taylor, were he with us again to-day, would find it 
difficult to believe that half a century after the publication 
of his exposition of shop management, thousands of men 
sHould be sent home from a single factory because of a 
difference of opinion between two trade unions as to who 
should bore certain holes, or who should chalk lines 
on a steel plate. Everyone of us is either a peace 
maker or a trouble maker, though providentially, 
the peace makers are by far the more numerous. Let 
them take such concerted action as shall prevent the 
recurrence of stoppages of this kind. It is, of course, true 

though the lay public is often given a reverse impression 

that labour relations in this country can bear comparison 
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with those anywhere else in the world. Such events as 
those of which we write are fortunately very few indeed. 
operating 
factories here have, for example, few complaints. But 
nothing unfortunately creates a worse impression abroad 
than some stupid inter-union dispute about some minor 


American and other foreign concerns 


detail of a manufacturing process. 


EDUCATION AND CAREERS EXHIBITION 


On May 26 there will open at Olympia, in London, the 
It is the 


National Education and Careers Exhibition. 
first time this Exhibition, organised by the National Union 


of Teachers, has been held. The Exhibition will have 


relevance only to the State system of education in England 
and Wales. 
secured, including the Federation of British Industries, 
the British Employers’ Confederation, Trades Union 


Congress and the Ministry. We rather gather that the 
major emphasis may be placed on primary and secondary 
but substantial attention is to be given to 
later education. Actual classes will be shown in progress, 


education ; 


including one of students doing experiments in control 
engineering, put on by a College of Advanced Technology. 


Experiments are also to be made with closed circuit 
television to establish whether or not it is likely to prove 
It is believed that the 


useful for educational purposes. 
value of television may particularly lie in its power to 
present a close-up view to a large audience. There will be 
lectures daily, instructional and careers films will be 
shown, and schools from all over the country will demon- 
Strate their prowess in acting, dancing, music, &c., in the 
Exhibition theatre. 

Adults, and particularly engineering adults, will be 
especially interested in the careers side of the Exhibition. 
This is to be supported by the Federation of British 
Industries, the nationalised industries, trade and employers 
associations, and individual firms, all of which will 
naturally stress how rewarding is a career in industry. 
In addition, certain ministries, the Navy, and local 
government, will be represented. Education in industry 
will be stressed by the British Iron and Steel Federation, 
Imperial Chemical Industries, Ltd., the Scientific In- 
strument Manufacturers’ Association, and others. The 
universities are also supporting the Exhibition. The 
only really notable absentees are the major engineering 
institutions. They have gone no further than to provide 
pamphlets, giving information about careers in engineer- 
ing, for distribution. It seems a pity. But perhaps their 
Charters prevent them expending money for such a 
purpose. The organisers would grant them no special 
status. If they had taken space at the Exhibition they 
would have had to pay for it. 





* TRON Suips OF WAR” ; 

“ After so much discussion upon the construction of iron war 
vessels, it appears that Government has contracted for one of great 
size and great intended speed, to be used perhaps, whenever an 
occasion may present itself, as a steam battering ram. With 6,000 
tons burden, the new iron vessel is to run at fourteen knots. Until, 
however, a chance is had to run down an enemy’s ship, which, in the 
meantime, will be doing its best to keep out of the way and to disable 
its assailant, this great craft must be formidable chiefly for its arma- 
ment. It is simply an iron man-of-war much larger than anything 
now built of wood. 5 

“The advantages and disadvantages of iron as a material for 
fighting ships have been often discussed and are well under- 
stood. Iron plates of ordinary, and even of extraordinary, 
thickness are perfectly penetrable under the fire of heavy ordnance. 
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Iron of 44in. thickness is only shell-proof ; and an entirely shot- 
proof vessel is as yet unknown. Under the impact, also, of heavy 
shot it is even more difficult to prevent the yielding of the frames than 
to exclude the fire. And if iron plates of whatever thickness be 
perforated in action, the openings are of such a character as nearly 
to defy all attempts at plugging ; whilst to plank them over from the 
outside, as in wooden ships, is impossible. This has been fully proved 
in naval experience ; the Queen and other iron steamers of the 
Indian Navy, having been nearly destroyed under the action of the 
enemy’s fire in the Chinese War of 1843. There has been, too, the 
great difficulty of fouling in the case of iron ships exposed for a long 
time on foreign stations, with no opportunities for going into dock. 
On the other hand, iron vessels have greater strength, buoyancy, and 
capacity, and greater durability under ordinary service than wooden 
ships of the same dimensions.” 








The co-operation of other bodies has been 
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Nuclear Reactors for Marine 
Propulsion 


No. Il—{ Continued from page 756, May 15) 


Recently we published an Admiralty announcement that a number of firms and 
consortia had proposed designs for nuclear reactors for ships. The merits of 
these designs are to be assessed by a technical sub-committee of the Civil Lord's 


Committee. 


De HAVILLAND HIGH-TEMPERATURE 
GAS-COOLED REACTOR 
TUDIES made by the de Havilland 
Nuclear Power Group have led to a 
proposal which involves the use of a high- 
temperature gas-cooled reactor (H.T.G.C.R.). 


This system is still in the early stages of 


development but an appreciation of its 
potentialities is indicated by the rapidly 
growing interest both in this country and 
abroad. In this country the Atomic Energy 
Authority has been studying the system for 
some time and both loop and zero energy 
reactor experiments will be operating in the 
near future. The design of an experimental 
H.T.G.C. power reactor called ** Dragon ”’ 
is also in hand and its construction is planned 
for completion by the end of 1962. It is 
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Fig. 10—Diagrammatic layout of proposed de 
Havilland h.t.g.c. reactor for marine propulsion 


significant, also, that a number of reactors 
designed on similar principles are being 
investigated in the U.S.A., notably by 
General Dynamics Corporation, and in 
West Germany a group of companies is 
proposing to build a reactor of this kind. 
Although the present study is primarily 
for a naval application, the system chosen 
by de Havilland’s commended itself because 
it shows promise of being economic in 
operation—a factor which will determine 
whether or not it can be applied to merchant 
ships. Furthermore, if the system can meet 
the requirements of both naval and mercan- 
tile marine, the large effort, both technical 
and financial, likely to be associated with 
prototype construction need not be dupli- 
cated. It is believed that with the proposed 
system no hazard to personnel would arise 
from the escape of radioactive material 
even in the event of a high speed collision at 
sea. Another important consideration is 
that the study has shown that there are good 


We have secured particulars of some of these designs. 


prospects of achieving future improvements 
in design by further development of reactor 
techniques and by changing to gas turbine 
prime movers. Although these develop- 
ments are regarded as long term and unneces- 
sary for the present project, they represent 
an important advantage of the system. 
Contrary to the view that the high-tem- 
perature gas-cooled power reactor will take 
many years to develop, the research and 
development work associated with the pre- 
sent proposals suggest that a reasonable 
time scale is possible. It would involve 
co-ordination of the design and develop- 
ment programmes, but if a full-scale effort 
were to begin at the beginning of 1960 
it should be possible to launch a proto- 
type ship by the end of 1964, according to 
the authors of these proposals. 

The reactor system proposed is a high- 
temperature gas-cooled design incorporat- 
ing similar basic principles to those of the 
experimental reactor ** Dragon” designed 
by the A.E.R.E. The construction of this 
latter project is supported by the O.E.E.C. 
and completion is planned for the end of 
1962. 

According to the de Havilland proposals 
two reactors, having a total weight of 
2400 tons, would be installed in tandem in 
the ship, giving a total heat output of ISOMW. 
[he reactors could operate independently— 
a considerable safeguard in the event of 
failure of one unit. Hatches would be 
required in the decking above the reactor 
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to allow access for refuelling, but apart {:om 
that the structure could be continuous. 
added strength being imparted to the ship 
thereby. 

The fuel to be used in the reactor is a 
mixture of uranium-235 and thorium in 
ceramic form bonded into graphite pellets, 
contained in sealed impermeable graphite 
blocks which give additional neutron moder- 
ation. Helium gas at a pressure of 1000 |b 
per square inch is pumped through a large 
number of coolant holes in the core and 
transfers the heat produced to six boiler 
units projecting above the reactor pressure 
vessel. The use of an all-ceramic core 
permits safe operation at temperatures in 
excess Of 1000 deg. Cent. (1832 deg. Fah.) 
and the large temperature difference between 
the fuel and steam results in a high core heat 
rating, small boiler size, and low pumping 
power loss. The steam conditions (6U0 Ib 
per square inch, 850 deg. Fah.) correspond 
to those at present used in naval machinery. 

The integration of the _ boiler-circulator 
units with the pressure vessel (as illustrated 
in Figs. 10, 11 and 12) results in a compact 
plant layout and enables a secondary con- 
tainment vessel to be fitted inside the main 
biological shield. No additional shielding 
is necessary, therefore, to protect against 
leakage into the secondary containment. A 
laminated iron and water shield is used to 
reduce weight and act as a tertiary contain- 
ment vessel. It also_affords protection to 
the pressure vessel in the event of a collision. 

Calculations show that in the event of a 
complete failure of the coolant system the 
decay heat produced after shut-down will 
be adequately transferred to the surround- 
ing structure by conduction and radiation 
without an excessive rise in core temperature. 
Further study and experimental work is 
required to prove this point beyond doubt. 

It is predicted that refuelling will be 
necessary at intervals of not less than four 
years and there is strong evidence to suggest 
that much longer periods of operation may 
be realised. This results from the good 
conversion factor and the characteristics 
of the U233 produced with this system. 
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Fig. 11—-Cutaway drawing of de Havilland’s proposed h.t.g.c. marine reactor 
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Radiation damage effects to the fuel are 
minimised by the dilute dispersion of fuel 
the graphite matrix. 

An estimate of the cost of the first produc- 
tion unit (less core fuel blocks) indicates a 
figure in the region of £1,400,000 for a twin 
reactor installation (i.e. £28 per shaft horse- 
power). Low fuel cost results from a low 
initial investment (67 kg U235) and the 
long core life. 

A tentative research and development 
programme suggests that a prototype ship 
installation could be completed by the end 
of 1964 and the overall cost of this five- 
year programme would amount to about 
£13.000,000. The system is considered to 
have considerable development potential. 
The power output of the reactor could be 
increased by increasing the pumping power, 
the circuit pressure, and the fuel element 
temperatures. The acceptance of an active 
primary circuit would permit the use of an 
all-beryllia moderated core, would greatly 
extend the core life, and would make a 
period of twenty years between refuellings 
feasible. The use of a simple closed cycle 
gas turbine in place of the steam plant now 
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Main Particulars of de Havilland H.T.G.C. Marine 


Reactor 
Moderator Graphite 
Coolant ° Helium 
Heat output per reactor at full power 75MW 


Coolant pressure 7351b per square inch 
absolute 

Coolant temperature at reactor inlet 200 deg. Cent. 

Coolant temperature at reactor outlet 700 deg. Cent. 

Maximum temperature at centre of 


fuel pellet ; . Approx. 1500 deg. Cent 
Maximum temperature of graphite Approx. 900 deg. Cent 
Pumping power per reactor SIOkW 
Steam temperature 850 deg. Fah. 
Steam pressure 600 ib per square inch 

absolute 

Total estimated weight of installation 

(two reactors) 2400 tons 


Predicted endurance at full power 


without refuelling 400-650 days 


Core height 6ft 

Core equivalent diameter 6ft 

Reflector pe ee Pe 2-21! ft graphite 

Number of fuel columns 1729 

Number of fuel blocks per column Nine 

Fuel : Uranium carbide and 
thorium carbide 

Initial uranium enrichment 90 per cent 

Total weight of Uranium-235 in core 67 kg 

Total weight of Thorium-232 in core 674kg 

Average thermal! flux... / 4°55 by 10" n/sq. cm 
sec. 

Reactor mean rating... . ‘ 101IMW/tonne fuel 

Centre channel mean rating —- 101IMW/tonne 
fue 

Average fuel burn-up _ 65,600MW  days/tonne 


fuel 


proposed would, the firm states, reduce the 
specific. cost of the complete propulsion 
system by about £20 per shaft horsepower. 

A compact layout 
is claimed for the 
design proposed. The 

ALFIN-BONDED WATER- height of the reactor 
Fad COOUNG COL and shielding is less 
WATER INLET THERMAL STUB than 25ft and the 
4in, the secondary 
containment being in- 
side the main biologi- 
cal shield. The specitic 
CIRCULATOR weight is given as 
sail ines 100 Ib per shaft horse- 
INLET TuBes  POWer for the reactors 
and boilers. Vertical 
and lateral accelera- 
tions of 13g and 6 g 
are allowed for in the 
design. Inherent char- 
acteristics of such a 
reactor are its large 
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negative temperature coefficient and natural 
dissipation of shutdown heat. 


BABCOCK AND WiLCOX PRESSUR- 
ISED WATER REACTOR SYSTEM 


The project submitted by Babcock and 
Wilcox, Ltd., at the invitation of the Civil 
Lord’s Committee, is for plantdncorporating 
a pressurised-water reactor. 

Though it is basically similar to that now 
in an advanced state of construction by the 
Babcock and Wilcox Company, of America, 
for the N.S. ** Savannah,” (the world’s first 
nuclear propelled merchant vessel) the plant 
now proposed is designed for a power output 
two and a half times as great as that for 
“Savannah,” within only 20 per cent more 
space, an improvement which indicates the 
intensive development of this design by 
Babcock and Wilcox, Ltd. (See page 826.) 

This company claims to be in a position 
to undertake now, at a firm price, the design 
and manufacture, in Great Britain, of a 
proven and reliable plant with the required 
output guaranteed, which could be at sea 
by the end of 1962. 

In a_ pressurised-water reactor plant, 
ordinary water is used as the reactor coolant 
and as moderator. Raised to a high pressure 
and temperature by absorption of heat 
from the reactor core, this water is circulated 
through heat exchangers which generate 
steam to drive conventional turbine propul- 
sion machinery. The fuel is enriched 
uranium, and the fuel elements are of a 
type for the manufacture of which the 
necessary information, techniques and ex- 
perience for manufacture of the fuel elements 
are available to Babcock and Wilcox in 
Great Britain. 

The pressurised-water reactor system is 
inherently stable in operation. In_ the 
design submitted great attention has been 
paid to requirements of safety from all 
aspects. For example, it is so designed that 
there will be natural circulation in the 
event of a pump failure. The large water 


(Right) Cutaway view of the Babcock and Wilcox 
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capacity of the boilers allows adequate 
time for emergency action by providing a 


“buffer” between the requirements of 


reactor and turbine. Ample provision has 


been made against any general boiling of 


the coolant, which could result in instability 
and formation of deposits in the reactor 
circuit. The reactor would be capable of 
operating continuously at full power with 
as much as 5 per cent of the fuel elements 
in a failed condition—a very unlikely event. 
The turbines and condensers are completely 
isolated from the reactor coolant circuit, so 
preventing any mutual contamination. The 
appropriate water treatment can therefore be 
applied to each circuit and the resulting 
purity of the coolant water minimises any 
induced radioactivity. Hence approach to 
plant within the containment vessel for 
maintenance, &c., is possible within minutes 
of shut down. 

The containment vessel is designed to be 
strong enough to prevent the escape of any 
radioactive material in the event of mishap 
to any or all of the pressure parts in the 
reactor and boiler circuits housed within the 
vessel. As no special fluids are used, several 
alternative methods can be employed to 
replenish the coolant and moderator in the 
event of an emergency. 

Main Particulars of the Babcock Pressurised-Water 

Reactor for Ship Propulsion 

Reactor thermal! output 180MW 

Average coolant operating tempera- 
ture 

Average coolant operating pressure 

Fuel charge (enriched uranium 
dioxide) 

Evaporation 

Steam pressure (saturated) 

Steam temperature 

Containment vesse! dimension 

Weight of plant (including reactor 
steam-raising units, ancillary equip 
ment, overall containment and 
shielding) 


Approx. 500 deg. Fah 
1750 |b per square inch 
Approx. 9 tons 

616,000 Ib per hour 

410 Ib per square inch 
447 deg. Fah 

42ft 6in diameter 


Approx 3000 tons 


Enrichment of the fuel charge is in the 
range from 2 to 4 per cent, a range which 
is influenced by the use of either stainless 
steel or Zirconium for tix cladding and 
structure of the reactor core. the fuel 
charge is sufficient for 500 days seagoing 
service at full power before refuelling is 
necessary. This corresponds to two to five 
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years’ service depending upon the kind of 


vessel and the length and nature of the 
voyages. The weight of the complete plant 
(about 3000 tons) is equivalent to one week’s 
supply of fuel-oil for the conventional! boilers 
of a propulsion plant developing the same 
horsepower in the same kind of vessel. The 
heat output of the reactor is designed to 
produce a shaft horsepower of 65,000. 
Capital costs of the complete plant will 
depend largely on the requirements of any 
safety precautions such as resistance to 
shock, and measures to meet special port 
regulations, &c., additional to the many 
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safety measures already fully embodied jp 
the design. The company considers thai for 
the kind and size of vessel envisaged overal| 
cost (including fuel and operating costs) wil] 
be economically competitive witn that for a 
conventional propulsion plant. Eventually 
it is expected that all necessary facilities for 
the manufacture of fuel elements wil! be 
available in Great Britain. It is forecast 
that the cost of fuel will lie between 0- 3d. 
and 0-6d. per shaft horsepower per hour 
depending on the kind of fuel element 
employed and the source from which it jis 
obtained. 


continued ) 


International Convention on 
Transistors 


The International Convention on Transistors and Associated Semiconductor 

Devices, promoted by the Electronics and Communications Section of the 

Institution of Electrical Engineers, was opened at Earls Court, London, yesterday 

(May 21) by Viscount Hailsham, the Lord President of the Council, who is the 

Minister responsible for Scientific Research. We give below some details of 

the programme and a general survey of transistor development. An account of 
the associated exhibition at Earls Court appears on page 801. 


HE programme of the International 

Convention on Transistors and Associ- 
ated Semiconductor Devices extends until 
Wednesday next, May 27. Sessions are 
being held in the Warwick and Richmond 
Halls of the Earls Court Exhibition Hall, 
S.W.5, and the associated scientific exhibi- 
tion in Hall D. Admission to the exhibition 
is by ticket obtainable from Industrial and 
Trade Fairs, Ltd., Drury House, Russell 
Street, London, W.C.2, who organised the 
event on behalf of the I.E.E. 

There will be twenty-three sessions of the 
convention (eleven specialist and twelve 
general) at which some 200 papers will be 
presented and over thirty lectures will be 





Fig. 14—-Full-scale wooden model of the pressurised-water reactor plant designed by,the Babcock and 
Wilcox Company of America for the N.S. ‘‘ Savannah.’’ This model is being used to finalise details 
of construction and layout 


given. Their scope is indicated by the session 
titles: “Basic Theory,” ‘* Materials,” 
“* Characteristics and their Measurement ” 
and “Transistors as a Circuit Element,” 
‘* Applications,” and ‘* Technology (Design 
and Manufacture).” 

At the opening session lectures were given 
by Professor J. Bardeen, Dr. W. H. Brattain, 
and Dr. W. B. Shockley, who were joint 
recipients of the Nobel Prize for their 
invention of the transistor ten years ago. 
The lecture by Dr. Brattain, of the Bell 
Telephone Laboratories, entitled *‘* Histori- 
cal Development of Concepts Basic to 
the Understanding of Semiconductors,” 
recalled that the experimental phenomena 
characteristic of semiconductors, such as 
negative temperature coefficient of resist- 
ance, photo-conductivity, rectification or 
cats whisker detection, photo e.m.f. and 
large thermal e.m.f.s of both signs were all 
known before the beginning of the twentieth 
century. Faraday noted the negative tem- 
perature coefficient of silver sulphide in 1833. 
The other phenomena were observed in the 
order mentioned by scientists of whom 
some are now almost forgotten. 

The discovery of the Hall effect in the 
later part of the nineteenth century added 
another piece to the puzzle when such 
measurements were made On semiconductors 
Slowly, physicists began to realise that the 
signs of rectification, photo e.m.f., thermal 
e.m.f. and Hall effect were all correlated. 
If the sign of one was known for a given 
specimen of semiconductor, then the others 
could be predicted. In these materials, it 
was as if the current carriers were electron- 
like but could be either positive or negative 
How this could be was the big question 
How two different relatively pure samples of 
the same material could behave in one case 
as if the carriers were negative and in the 
other case as if they were positive was even 
more difficult to understand. The advent 
of quantum mechanics gave the basis 
understanding the positive charge ca! 
(hole). The resurrection of the element! 
semiconductor, silicon, as an essential ma'c- 
rial for the radar detector of the sec 
world war and the later development 
germanium, focused attention on 
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relatively simple semiconductors. After 
the war, basic research directed towards 
attempts to understand these phenomena led 
quite rapidly to the discovery of the tran- 


SISLOr. 


Professor J. Bardeen, of the University of 


Illinois, spoke on “Basic Research on 
Semiconductors—A Review.” 
outline of the accomplishments of the past 
decade of research on semiconductors, par- 
ticularly with germanium and silicon, and 
of current problems, it was shown that 
although most of the basic concepts date 
from the "thirties or earlier, it is only in recent 
years that accurate quantitative correlations 
between theory and experiment have been 
obtained. These have been made possible 
by experiments on nearly ideal crystals, 
with impurity elements under precise control, 
combined with new theoretical developments. 
With only a few basic material parameters, 
such as effective masses, determined empiric- 
ally, the theory is able to account for intricate 
detail of complex phenomena. 

Research has led not only to an increased 
knowledge of conduction in these materials, 
but has aided understanding of basic pro- 
cesses in such related fields as photo- 
conductivity, luminescence, plastic flow, sur- 
face physics, impurity diffusion, and solid 
state chemistry, all of which are dependent 
on small concentrations of impurities or 
other crystal imperfections. Much of current 
research is in these latter areas, important 
for device fabrication and reliability. There 
is also interest in other semiconductor 
materials, including those with low carrier 
mobilities for which current theories are not 


satisfactory. 


TRANSISTOR DEVELOPMENT AND 
PROSPECTS 

Applications of transistors are becoming 
so numerous that many of those who use 
them may not be specialists in the semi- 
conductor field, and may perhaps overlook 
other possibilities of these devices which 
might be of use to them. To serve as a 
background to the convention and a source 
of reference to all participants, a review 
paper has been prepared by R. G. Hibberd 
of The British Thomson-Houston Company, 


Ltd., and has been circulated with the 
convention papers and lecture abstracts 
themselves. This contribution, entitled 


“Transistors and Associated Semiconducto1 
Devices—A Review of Progress ”’ is abstracted 
in the following paragraphs. 

At present, apart from work in univer- 
sities and Government laboratories all over 
the world, there are well over eighty com- 
mercial companies engaged on the develop- 
ment and production of semiconductor 
devices—about fifty in the United States, 
eighteen in the United Kingdom, ten on the 
Continent of Europe, eight in Japan, and 
some effort building up in Canada and 
Australia. Although, as in other spheres, 
we have little knowledge of activities in the 
Soviet Union, there can be little doubt that 
considerable effort is also being expended 
there. 

Until 1953, production was only very 
small, and mainly of an experimental nature. 
The subsequent build-up has been progres- 
sive. In 1958, about 50,000,000 transistors 
and 100 million diodes (including rectifiers) 
were made in the United States, and about 
4,000,000 transistors and 6,000,000 diodes 
in this country. Several estimates have 
recently appeared of the possible trend of 
future production of these devices. Typical 
ot these are that, in 1965, the output of 

nsistors in the United States will be about 

) million and of diodes 350 million, while, 
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in this country, the output of each may be 
about 50,000,000. [A diagram reproduced 
in the paper indicates that, in both countries, 
the total output of semiconductor devices 
will overtake that of receiving valves by 
about 1962.] 

In this country, progress of semiconductor 
work, although not quite comparable with 
that in the United States, is in itself quite 
impressive. The silicon radar crystal was 
pioneered in this country, and notable work 
was carried out on the processing of ger- 
manium from flue dust. The germanium 
power rectifier was quickly developed, and a 
300kW unit using germanium cells was 
installed in 1953. With transistors, mention 
should be made of the development of the 
post-alloy diffusion technique and the cold- 
weld method of encapsulation. A _ recent 
British development of far-reaching impor- 
tance is the preparation of very-high-purity 
silicon by a silane process. At least six or 
seven new factories with air conditioning and 
other special features have been erected, and 
production is building up. So far, the pro- 
duction of transistors has, in general, been 
limited to the p-n-p alloy type, but other 
types are gradually appearing to meet the 
growing demand as more application work 
proceeds. 

Germanium and silicon diodes and rectifiers 
have been developed to cover a very wide 
range of operation, from the silicon-mixer 
crystal diode, handling a few microwatts at 
30 Ge/s to the silicon power rectifier 
handling up to 20kW per cell at mains- 
supply frequency. The characteristics of 
silicon junction rectifiers being made at 
present are so good that it would seem 
reasonable to forecast that, for all general- 
circuit d.c. supplies and industrial medium- 
power supplies, they will be accepted 
standard rectifiers of the future. Low-power 
(1A) rectifiers, with junction diameters of 
0-025in, can be made with working peak 
reverse voltages of up to | -5kV, the reverse 
current at this voltage being only a few 
microamperes. In the United Kingdom, the 
highest-voltage type commercially available 
at present has a reverse voltage of 600V. 
with the majority in the 300-400V region. 
A miniature silicon rectifier is now available 
in a glass encapsulation similar to the small 
point-contact diode. It uses a diffused-silicon 
pellet and has reverse voltages of up to 600V 
with current ratings up to 400mA. 

The common feature of all junction tran- 
sistors is the narrow base region between the 
emitter and collector regions. The finite 
transit time of the electrons or holes across 
this narrow base region sets an upper 
frequency limit to the transistor and so the 
actual thickness of the base region 1s the 
first essential design requirement. A further 
requirement for good high-frequency per- 
formance is a low value for the product of 
collector capacitance and series base resis- 
tance. This often introduces a limit at a 
lower frequency than the base-width limita- 
tion. Thus, for good high-frequency opera- 
tion, the junction area must be reduced, and 
at present this automatically imposes a power 
limitation on high-frequency transistors. On 
the other hand, for high-power working the 
collector and emitter areas must be increased, 
and so we have a frequency limitation on 
power transistors. tes 

Up to the present, the vast majority of 
transistors produced have been of the 
germanium-alloy junction type. This par- 
ticularly applies to Great Britain and Europe. 
In the United States, grown junction tran- 
sistors of both germanium and silicon are also 
readily available. Grown transistors and 
surface-barrier transistors are now available 
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to some extent in this country, and more 
recent types such as diffused transistors, drift 
transistors, post-alloy diffused transistors and 
silicon transistors are all making headway 
and if not already available in preproduction 
form, will be in the near future. 

The question of the upper frequency limit 
of operation is one of temporary limitation, 
depending on the progress of development. 
Diffused-structure transistors have been made 
to operate at | Ge/s, and doubtless this figure 
will be increased—the problem being largely 
one of technology. It should always be 
remembered, however, that the base width 
of a 10 Mc/s transistor compares with the 
grid-cathode spacing of a | Ge/s thermionic 
valve, and so the difficulties must not be 
underrated. 

As to further comparison with the ther- 
mionic valve, the obvious advantages of the 
transistor, such as the absence of a heater, 
low-voltage operation, small size, rugged 
construction, &c., have all been stressed. 
There are, in addition, other advantages. 
Because of the low junction temperature, the 
transistor runs relatively cool in operation, 
and thus associated components are not 
heated as with the thermionic valve. But 
perhaps the most far-reaching feature of the 
transistor is the fact that either electrons or 
holes can be used as the current carriers, 
resulting in the alternative n-p-n or p-n-p 
types, whereas with the thermionic valve we 
are limited to a flow of electrons only. This 
means that a completely new series of tran- 
sistor circuits can be devised combining the 
two types, such circuits being impossible with 
valves. 

As indicated earlier, to extend the high- 
frequency ramge of a transistor, it is neces- 
sary to decrease the base width, and also both 
the collector and emitter junction areas. For 
high-frequency grown-germanium transistors, 
the cross-section of the bar is reduced to 
0-015in square and the base width to 0-0005in 
resulting in a maximum frequency of about 
15 Mc/s. Similarly the alloy-transistor high- 
frequency range is extended by reducing the 
collector and emitter dots to 0-015in and 
0-010in, respectively, and the base width to 
0-0005in. 

A further development of the high-fre- 
quency grown-junction transistor is the 
so-called tetrode. In this a second base 
contact is made opposite to the first. A 
transverse bias, applied between these two 
base contacts, has the effect of confining the 
transistor action to a region near one of them. 
This reduces the effective area of the tran- 
sistor, thus decreasing both the collector 
capacitance and the series base resistance, 
and increasing the maximum operating 
frequency up to the region 30-40 Me/;s. 
Silicon tetrodes have recently been developed 
for operation up to 100 Mc's. 

In the drift transistor a resistivity gradient 
is built into the base region so that a field is 
produced which sweeps the carriers across at 
a higher speed, thus reducing the transit 
time. Furthermore, a lower impurity con- 
centration is produced in the base region 
adjacent to the collector junction, and so 
the collector capacitance is reduced. Thus 
an increase in maximum operating frequency 
is obtained, up to about 30 Mc/s. The 
alloy drift transistor could well emerge as a 
preferred standard type, since, to some 
extent, it combines the attractive features of 
the high-frequency alloy and tetrode tran- 
sistors. 

Surface-barrier transistors use a process 
known as electrolytic jet etching to produce 
very thin base widths with reduced junction 
areas. A typical operating frequency of the 
transistors so produced is in the region of 
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50-70 Mc,s. Owing to the extremely small 
dimensions the power rating is low. 

Very small base widths have been obtained 
by a process of diffusion after alloying the 
emitter region. This process, known as 
post-alloy diffusion, was pioneered in this 
country. Indium containing a_ suitable 
donor impurity is alloyed into p-type 
germanium, and the structure is then sub- 
jected to a high-temperature cycle during 
which the donor diffuses into the p-type 
wafer to produce a thin n-region. This 
appears to be a very promising method and 
seems capable of producing units for opera- 
tion up to 200 Mc's. 

If a thin layer of intrinsically pure semi- 
conductor is included between the collector 
and the base layer, the collector-to-base 
capacitance is reduced, resulting in a higher 
operating frequency (p.n.i.p. transistor). A 
higher collector voltage will also be possible. 
Although these units were successfully 
demonstrated some time ago, they have only 
recently become available commercially. 

The fact that the diffusion process allows 
good control of penetrations down to a 
féw millionths of an inch indicates that it 
is an ideal method for producing the thin 
base layers necessary for very-high-frequency 
transistors. Such a transistor, capable of 
operation up to 500 Mc/s, has been described 


and more recent information is that units of 


this type have operated at over 1000 Mc's. 

A more recent possibility, still in the 
development stage, is the “ spacistor.” 
Carriers are injected into the space-charge 
region of a reverse-biased junction. This 
makes operation independent of carrier 
lifetime, and possible operation up to 10 
Gc/s has been mentioned. 

The field-effect transistor is a unipolar 
device, in which the flow of electrons down 
a bar of semi-conductor material is con- 
trolled by means of an inversely biased p-—n 
junction on the side of the bar. The depletion 
layer of the junction extends into the bar, 
restricting the flow of electrons to an extent 
depending on the inverse voltage across the 
junction. A recent version of this device, 
called the “technetron,” is claimed to 
operate up to 500 Mcs. 

A complete range of germanium power 
transistors is now available with permissible 
collector dissipations from 0-5W to 55W 
(25W in the United Kingdom). These are, 
in general, p-n—p transistors made by the 
alloy process, but at least one n—p—n unit for 
7W has been announced. With silicon, a 
double diffused structure is used. Units are 
now available up to about 80W (37-5W in 
the United Kingdom). 

Any junction transistor can be operated 
as a reasonably efficient electronic switch in 
the common-emitter arrangement, a large 
collector current being switched by means 
of a small base input current. Now appear- 
ing on the market are transistors specially 
designed for this purpose, for application in 
computer circuits and the like. The so- 
called avalanche transistor, which operates 
into the current-multiplication, or avalanche, 
region of the collector junction character- 
istic, has properties very suited to switching, 
with fast rise times. Aithough many experi- 
mental units have been made and demon- 
strated successfully, no production units 
are yet available. Surface-barrier transistors 
can be used for very fast operation, switch- 
ing rates in excess of 20 Mc/s being claimed 
by the manufacturers. At present, extensive 
development is proceeding on devices with a 
bistable characteristic of the thyratron type. 
The main feature of these devices is that 


‘they can be triggered into conduction by 


means of a smal! short-duration pulse. 
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The commercial demand for photo-electric 
devices is small compared with that for 
rectifiers and transistors, which has adversely 
affected the priority given to their develop- 
ment. However, a small number of junc- 
tion photo-diodes and photo-transistors are 
available. In effect, these consist of con- 
ventional junction-diode or transistor struc- 
tures, mounted in such a manner as to 
receive incident light on the junction. They 
require a voltage bias supply, and their output 
current level is increased by increasing the 
intensity of incident light. A p—n junction 
can also be used as a photo-voltaic device, 
such as the silicon solar battery, which 
converts solar energy into electrical energy 
with an efficiency of up to 11 per cent. The 
new multi-region devices, such as the four- 
layer p-n-p-—n diode will lend themselves to 
photo-electric operation as devices which 
can be triggered into conduction with a 
light pulse. 

In 1952, a life of 70,000 hours was fore- 
cast for the point-contact transistor, based 
on the extrapolation of overload operation. 
Subsequent experience has indicated that 
this is a very reasonable estimate. With 
junction transistors, manufacturers are now 
quoting estimated lives of 100,000 hours. 
A few typical examples of operating reli- 
ability can be quoted. With one particular 
type of hearing aid, 70,000 units of which 
are in the field, only one known failure 
occurred in two years of operation; 5000 
transistors in the * Leprechaun’ computer 
have operated for 3000 hours without a 
single failure. 

The transistor art has been continuously 
changing over the last few years, and no 
doubt will continue to do so for some time 
in the future. While the processes of diffu- 
sion and alloying appear to be possible 
permanent features of device fabrication, it 
would be fairly safe to predict that, in the 
search for higher-frequency and _higher- 
power operation, new structures and tech- 
niques will be devised that may have a 
pronounced effect on the redesign of existing 
devices. Furthermore, devices such as the 
field-effect transistor, Shockley’s unipolar ana- 
logue transistor, the “ spacistor,”” new multi- 
region devices, parametric amplifiers, Hall- 
effect devices and thermo-electric devices 
will each be the subject of considerable 
development, and some of them will doubt- 
less come to fruition. 

It is confidently expected that the high- 
frequency limit of the diffused germanium 
transistor will be increased to several 
thousand megacycles per second, and there 
seems to be no fundamental reason why 
power transistors with collector dissipations 
approaching a_ kilowatt should not be 
possible. Transistors for high-speed switch- 
ing, up to 100 or 200 Mc/s, will become 
available, and a range of p-n—p-—n devices 
for computer and power-control applica- 
tions will become established. 

In addition to germanium and silicon, 
there are a number of possible starting 
materials, known as compound  semi- 
conductors, and much effort is going over 
to them for special applications. For 
example, work is proceeding on silicon 
carbide and indium phosphide which, 
because of their high energy gap, should be 
suitable for high-temperature devices—the 
former up to 500 deg. Cent. Compounds 
with high mobilities, such as indium anti- 
monide and indium arsenide, are being 
developed for use in Hall-effect and photo- 
electric devices. At present, however, there 
is still much to accomplish, both in the 
preparation of these compounds and also 
in their application to devices. 
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Conference on Investment Casting 


Tue first annual conference of the British 
Investment Casters’ Technical Association was 
held in London on May II and 12, and nearly 
a hundred members and guests attended 
the dinner held in connection with the confer- 
ence. In proposing the toast of the investment 
castings industry at the dinner, Mr. L. R. 
Beesley, director of engine production in the 
Ministry of Supply, dealt with the growth and 
progress of the aircraft industry. He said that 
investment casting had grown to its present 
importance mainly as a result of the demands of 
the aircraft industry in its search for new 
materials and production methods. He sug- 
gested that investment founders should investi- 
gate the problems presented by new alloys and, 
in an endeavour to reduce prices to compete 
with orthodox production methods, turn _ its 
attention to combining investment casting with 
sand casting methods. 

The chairman of the association, Mr. D. H. 
Armitage, spoke of the difficulties which had 
been faced as a result of a decline in orders, but 
he was confident of the success of this relatively 
new industry as a result of the development and 
research work it was carrying out. Ingenieur 
H. J. Meerkamp van Embden, the chairman of 
the European Investment Casters’ Congress, 
was a guest at the dinner. He said that invest- 
ment casting, although generally spoken of as 
a revival of an old industry, was nothing of the 
kind; it was a new industry with new techniques 
based upon modern research and development 
work. The task facing the industry was to make 
full use of the results of research and in this task 
the association had an important role to play. 

Six papers were presented at the conference, 
the first being by Mr. W. S. Fowkes on “ Invest- 
ment Castings and Some Aspects of their Costs.”’ 
He listed some of the ways the industry would 
have to adopt to face competition from alter- 
natives or more conventional methods of cast- 
ing. He said that, generally speaking, the 
industry was almost wholly engaged in sub- 
contracting and its survival depended upon its 
ability to sell its products in the face of such 
competition. He then went on to give sugges- 
tions as to the treatment of the elements of 
costs, and the broad lines of what he considered 
a sound policy for the establishment of an 
accepted and respected industry engaged in 
the production of investment castings. 

Mr. D. R. Wood in a paper on “Some 
Investment-Cast Alloys for High Temperature 
Service,” reviewed some of the cast alloys 
amongst the new materials developed to incor- 
porate strength over long periods at elevated 
temperatures. After listing some of these alloys 
he dealt with their mechanical and physical 
properties and foundry techniques for their 
production. In his paper on “ Mechanical 
Properties of Some Investment Cast Cobalt 
Base Alloys,” Mr. M. Riddihough dealt mainly 
with X-40 which, he said, was the only cobalt 
base alloy now used to a large extent. 

In introducing a paper “ Silica Binders for 
Investment Casting,” Mr. J. I. Evans pointed 
out that an appreciation of the chemical back- 
ground of binders was often helpful to the user. 
He dealt in particular with ethyl silicate and 
silica sol binders and related theory to practical 
applications, making suggestions whereby close 
control was possible of the various processes on 
their use. In connection with these binders 
there was an unnecessary waste of expensive 
materials and lack of operational contro! in 
many cases owing to the fact that rule-of-thumb 
methods prevailed over carefully planned formu- 
lations. A better understanding of the range 
of possible formulations might suggest oppor- 
tunity for the use of ethyl silicate or silica sols 
where previously they had been thought unsuit- 
able on functional or economic grounds. 

On the subject of “* Process Control in the 
Investment Shop” Mr. J. Mitten pointed out 
that investment casting involved a very large 
number of variables, the control of which 
became quite difficult. He dealt in some detail 
with technical control of conditions and pro- 
cedures as applied in the investment shop {rom 
the receipt of the wax cluster to the comple!ion 
of the finished mould prior to casting. 
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Temple Mills New Hump 
Marshalling Yard 


No. Il 


One of the most important localities in the 
Region for marshalling of freight traffic has now been 


completely modernised and ranks as the most up-to-date 


yard in Great Britain. 


location and principles of working were described; in the 
present one are details of the automatic point setting, and 


the signalling in the approaches to the yard. 


OLLOWING the general references to the 

method of point operation in the humping 
area in the previous article, the working may 
now be considered in more detail. As the 
first cut of a train being humped approaches 
the hump cabin, and the shunter observes the 
sorting siding into which it is required to be 
routed, he depresses the appropriate route 
setting push button for the first route. This 
selects the required relays in the first bank of 
storage at the King points group. As the 
second and third banks on this storage group 
would be vacant at the commencement of 
humping, the information fed into bank | 
would automatically step into bank 2 and 
from there into bank 3. On arrival in the 
third bank, the King points would be set as 
required. The information provided by the 
depression of the button for the second route 
would pass through bank | to bank 2, and 
likewise, the depression of the third route 
button would fill bank 1. Assuming these 
depressions have been made as the “cut” 
numbers have come into view, the third 
depression would have been made at about 
the same time as the first cut was arriving 
at the King points rail circuit. 

The occupation of the King points rail 
circuit would hold the points and pass the 
route setting information on to the storage 
group of the Queen points, where again it 
would pass from bank | to bank 2, whereupon 
the Queen points would be set as required. 
At the same time the second setting would 
step to bank 3 at King points, and the third 
to bank 2. As the first cut clears the King rail 
circuit, the King points would be set for the 
second route. This process would continue as 
each cut occupies and clears the relevant first 
rail circuit, so that the points would be set 
successively ahead of each cut. 

In addition to pressing the appropriate 
buttons for route setting, the hump shunter 
uses a further set of buttons for indicating to 
the control tower the number of wagons in 
each cut. Cuts of more than six wagons are 
rare, but in those instances in which a cut has 
more than six wagons the operator uses 
“cut” button No. 6 for the route setting 
control, and the remainder of the wagons are 
added by operating the appropriate buttons 
On a separate panel for wagon counting 
indications, Separate wagon counting indica- 
lions are given by the hump room operator to 
the control tower, thus indicating the number 
Ol wagons sorted into each siding. When the 
sicing is full a black cap is placed over the 
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plunger in the panel in the hump room and no 
more wagons are sent to that siding even 
though wagons may have already been 
marked for it. 

A teleprinter transmitter is incorporated 
within the desk structure and the cuts are 
initiated from direct connections to the route 
setting and cut push buttons, no separate 
teleprinter keyboard being necessary. The 
depression of one of the route setting buttons 
and a cut description button on the hump 
cabin control desk initiates the appropriate 
code, which is transmitted to the control 
tower receiving unit. A record of the trans- 
mission of the code is printed on a paper tape 
with the route number of the cut on the left 
and the number of wagons on the right, and to 
the right of these figures is a space on which 
the operator can make pencil notes. A route 
button on the hump panel when depressed is 
held down automatically and is not released 
until the description has arrived in the second 
storage bank, and “the required teleprinter 
code has been transmitted; when the release 
has been effected a green ** Next route clear ~ 
indication is illuminated. An audible warning 
is given when conditions are such that another 
route button can be depressed. 

In all, there are fifty-nine sets of points 
leading to the sorting sidings that are electro- 
pneumatically operated, and of these forty- 
nine are automatic. Speed in operation is 
essential, and the points are driven bya cylinder 
directly coupled to the first stretcher bar. As 
no passenger traffic is concerned there is no 
need for facing point locks, and the mechanism 
can be simplified and speeded-up in operation 
accordingly. The operating pressure is 25- 
35 Ib per square inch, and the time of operation 
of a pair of points, from the time its associ- 
ated rail circuit is cleared to the time the 
indication of the change of position appears 
on the control desk, approximates 0-5 second. 

A push button is provided on the panel, 
which, when operated, prevents further opera- 
tion of the route setting system and releases a 
maintainer’s panel in the relay room. This 
maintainer’s panel enables the lineman to 
operate the storage system by hand, by means 
of switches provided to simulate cuts. Thumb 
switches also enable individual point move- 
ments to be simulated by him and push 
buttons on his panel rail circuit repeating 
relays to be energised, simulating the passage 
of a cut. By this means the lineman is able to 
operate the storage system in the relay room 
and quickly test the circuits when necessary. 
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TOWER 


CONTROL 


The control tower (heading illustration and 
Fig. 8) is mainly concerned with the operation 
of the retarders but can set routes manually in 
the event of failure of the automatic equip- 
ment. In the control tower there are two desks 
(Fig. 9) of similar design to that already des- 
cribed for the hump cabin. The desk for the 
North half of the yard carries a panel with a 
track diagram on which are shown routes 
25-48, the transfer sidings and associated 
lines over which the North operator has 
control. Also shown on this panel is the 
humping signal and a position-light ground 
signal worked by Temple Mills West and con- 
trolled from the tower for movements back 
from the transfer sidings towards the hump, 
or across into No. 2 reception road. The two- 
position thumb switches and indications for 
these signals are located adjacent to their 
signals on the panel. Red and green indica- 
tions are provided for the hump signal, whilst 
for the shunt signal a * locked ” and “ free ” 
stencil indication is shown. The points from 
the transfer siding to No. 2 reception road are 
worked by Temple Mills West and released by 
the control tower, a two-position thumb 
switch being provided on the panel for this 
purpose: Stencil indicators, indicating 
“ locked” and “free,” are associated with 
this thumb switch. 

The desk for the South half of the yard 
controls the King points, routes 1-24 and the 
brake van siding; it also includes a thumb 
switch for control of the hump signal, as on 
the North desk. In addition, it includes two- 
position thumb switches for operation of 
trailing points from the yard sidings. On both 
desks the control of the points in the sorting 
sidings is effected from three-position thumb 
switches geographically located. Normally, 
with automatic point working these switches 
lie in their central positions; but a push 
button is provided alongside each for cancei- 
ling a route during automatic working if it 
appears to the tower operators that a cut is 
likely to catch up with a preceding one. The 
storage of the second cut could thus be can- 
celled. Should it be desired to re-route a cu! 
during its progress down the yard, this could 
be done merely by operating the individual 
point thumb switches-as required and immedi- 
ately replacing them to their centre positions 
when the relevant point rail circuits “ clear.” 
This would then leave all other route switches 
unaffected. The lie of all points is indicated 
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on the diagram by white lights located on the 
appropriate leg of the points. 

On both desks “ cut ” indications are given 
adjacent to each leg of a group of sidings from 
the approach to the King points down to the 
approach to the individual groups A or B or 
C, and so on. These indications show the 
progression of the cuts of wagons down to the 
particular group of sidings to which they are 
going; for example, the indication “ A64” 
represents a cut of four wagons proceeding to 
No. 6 siding in group A. These indications 
are received from the wagon counter panel 
previously described and include the indica- 
tions N and L for non-retarders and long 
wheelbase vehicles. Also in these panels are 
given indications G, B, H, L, which are 
received from the electronic equipment des- 
cribed in connection with the primary 
retarders, according to whether the wagon is 
a good or a bad runner and if heavy or light. 
This enables the operator to judge the amount 
of retardation which should be applied by 
means of the secondary retarders. 


SERVICES IN THE NEw YARD 


The compressor plant supplies air for point 
operation, and for working the retarders 
(Figs. 10 and 11). The controls of this plant 
are arranged so as to permit the compressors 
to be interchanged or isolated at will. The 
main air receiver is located at the control 
tower with two additional receivers of the 
same size, one located adjacent to the primary 
retarder and the other at the secondary 
retarders. Each submain air receiver serves 
local air receivers which are located adjacent 
to each retarder. To avoid obstruction in the 
yard, all air receivers are placed in pits below 
ground level and pipes are laid direct in the 
ground or in concrete troughing laid at surface 
level. Compressed air for point operation is 
obtained through reducing valves from the 
main air receiver. 

The lighting in the new marshalling 
yard employs colour-corrected mercury 
vapour lamps mounted at S55ft above 
ground level on tubular towers. There 
are seventy-two high-mounting towers 
installed throughout the yard, sixty-five 
of which are equipped with three lanterns 
and seven with two lanterns. Each lantern 
takes a 400W MBF/U lamp. Access lad- 
ders with body guards are a feature of each 
tower and a working platform at high level is 


THE ENGINEER 


provided to facilitate lamp replacement and 
maintenance of the lighting units. The 
average spacing of the lighting towers is 
240ft, with reduced spacing at the hump and 
retarder positions. During hours of darkness 
it is essential for the operator in the hump 
cabin to be able easily to read chalked num- 
bers or other identification marks on wagon 
ends, to enable him to set up the correct route 
for directing the vehicles to the various classi- 
fication sidings, and special lighting at the 
hump summit has been provided. All lighting 
in the hump retarder and classification sidings 
is remote-controlled from the hump cabin. 


SIGNALLING ON THE APPROACH LINES 


For controlling traffic on the approaches 
from the south, or Stratford, end a new 
route-relay interlocking has been installed, 
replacing signalling previously controlled by 
mechanical signalboxes at Loughton Branch 
Junction, Chobham Farm, and Stratford Loop 
Junction. The contractor for this work was 
the Siemens and General Electric Railway 
Signal Company, Ltd. The control panel in 
the new box is fitted with panel keys for oper- 
ating points and signals on the “ entrance 
exit’’ principle. The panel itself (Fig. 12) 
consists of a desk surmounted by a vertical 
operating panel, on the front plate of which is 
a reproduction of the layout of the lines and 
connections located within the control area of 
the signalbox. Track circuits, points and 
signals are indicated on the panel by means of 
illuminated indicators. A rotary key is pro- 
vided for each signal or each group of signals 
fixed on the same post. These rotary keys are 
referred to as “entrance” keys and are 
located on the panel layout at points corres- 
ponding to the geographical position of their 
associated signals on the site. At the remote 
end of each signal route on the panel layout 
is located an “ exit” push-button key. 

On the panel the track circuits are indicated 
by means of units illuminated by two tele- 
phone-style lamps. They are mounted behind 
the front plate of the panel in which there are 
slots to receive the indicating portion, con- 
sisting of a lozenge-shaped piece of translucent 
glass. When a track circuit is occupied by a 
vehicle a white indication light is displayed. 
The extent of track circuits is denoted by 
colours painted on the panel layout. The 
illuminated indication is situated as close to 
the centre of the track circuit as practicable, 





Fig. 8—View looking over control tower and north sidings during construction 
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and bears the number of the track circuit, 
Lines not track-circuited are depicted by two 
parallel border lines which outline the light 
green background in yellow. 
The profiles of the signals themselves are 
not shown on the panel but, as previously 
explained, the positions of signals are denoted 
by the location of the entrance keys provided 





Fig. 9—One of the two control panels in the control 
tower 


for each signal. On each entrance key is 
engraved an arrow which points out the 
direction to which the associated signal 
applies. In addition, two coloured indications 
are provided close to the entrance key: “ red” 
to indicate the danger aspect of the signal, and 
“ green” for the off aspect. 


POINTS 

Each set of points is provided with an 
individual point-key, and these are situated in 
a horizontal row along the top of the panel. 
These keys are provided for test purposes, or 
for emergency; they are not required in 
normal working since the points operation is 
provided for in the route working. The nor- 
mal and reverse positions of the points are 
indicated by illuminated stencil indicators 
situated on each side and level with the top of 
the individual key. Slightly above the key is a 
third indication which is normally out but 
displays a white light when the points are 
locked, and a red flashing light if they are out 
of correspondence with the associated oper- 
ating mechanism. A further set of indications 
is provided for each pair of points. These are 
embodied in the diagrammatic reproduction 
of the points on the panel layout and, when 
illuminated, display a short strip of white 
light to indicate the direction in which the 
points are set. In the following description 
these indications will be referred to as * point 
set” indications and the ones «against the 
individual point keys as * point indications. 


METHOD OF OPERATION 


To clear a signal for a given route it is first 
necessary to turn the entrance key, and then to 
depress the exit key at the remote end of the 
route. If the point-holding track circuits are 
unoccupied, the control relays for the various 
points in the route will operate and the electric 
point machines on the ground will respond. 
When the points have thrown, detection cir- 
cuits prove that the points are bolted and that 
the switch tongues are fitting correctly to the 
stock rails. When this has been established, 
the information is presented to the signa!man 
by the illumination of the * point set ” incica- 
tion. The button of the exit key Is 1/S0 
illuminated as a further indication tha’ the 
operation has been completed. The signai ‘en 





























clears provided that all controlling track 
circuits have been proved unoccupied and the 
point operating mechanisms are locked. The 
illumination of the associated lock lights at the 
top of the panel indicates that the latter 
condition obtains, but this is also proved 
before the signal is allowed to clear. 

The red signal indication on the panel 
changes to green when the signal has cleared, 
proving that it has operated and that the 
signal lamp is alight. On the train passing the 
signal the latter is automatically placed to 
“danger” and when the route has been 
cleared and the entrance key restored the 
“point set’’ indications are extinguished. 
Conflicting routes are electrically interlocked. 
The “ point set ’ indications provide a useful 
guide to the signalman should he forget to 
restore a route before attempting to clear a 
conflicting one. Points are non-restored, that 
is they remain in the position to which they 
have been operated, when the route-operating 
key and mechanism are restored, until 
required in the opposite position by another 
route setting operation. 

In cases of emergency it is sometimes neces- 
sary to divert traffic by movements over 
unorthodox routes which are not signalled, 
and in such cases the necessary point opera- 
tions are made by means of the individual 
point keys. Assuming that it is required to 
operate a pair of points to the reverse posi- 
tion, the individual point key is turned from 
the centre to the reverse position. When the 
points commence to move the normal point 
indication (displaying an illuminated letter N) 
is extinguished, the lock light displays a red 
flashing light showing that the points are out 
of correspondence and, on completion of the 
movement, the reverse indication (letter R) is 
illuminated. The lock light then changes from 
red to white signifying that the points are 
locked in the position denoted by the point 
indication. The lock light and point indica- 
tions follow a similar sequence when they are 
operated by route setting means. This route 
relay interlocking comprises :— 


No. of routes 123 
0. of track circuits 70 
No. of signal locations (new) 27 
No. of ground disc locations 32 
No. of points ; 42 sets 


TEMPLE MILLS West SIGNALBOX : 
CONTROL PANEL 


\lthough the panel at Temple Mills West is 
o! different manufacture to the panel at the 
“ast box, the contractor being Metropolitan- 
Vickers~G.R.S., Ltd., the method of operation 
iss: nilar, the main difference being in the type 
o! point set” indications provided. These 


Fig. 10—Primary retarder and hump cabin 
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are electromagnetic, the indicating portion 
being a movable triangular pointer let in to 
the panel face and located where the associ- 
ated points are shown diagrammatically on the 
layout. The running lines and connections 
between them consist of channels milled into 
the panel face, the movement of the pointer 
breaking the continuity of the channel in one 
direction and restoring it in the other, at the 
point of divergence, thus indicating the posi- 
tion of the points on the site. Another point 
of difference is that the exit push buttons are 
not illuminated when the route is set, a 
separate indication, located close to the exit 
key, being provided for this purpose. This 
route-relay interlocking comprises : 


No. of routes 117 
No. of track circuits... 50 
No. of colour-light signal locations 19 
No. of ground disc locations 25 
No. of points... ... 38 sets 


COMMUNICATIONS 


The telecommunications network in Temple 
Mills is self-contained, comprising a 100 line 
office 


P.A.B.X. in the yard master’s 
block, the equipment 
for which is installed in 
a room on the first 
floor and the associa- 
ted single - position 
switchboard on the 
ground floor. All sig- 
nalboxes and offices 
from Temple Mills 
East signalbox to Cop- 
per Mill Junction 
signalbox inclusive are 
provided with an 
automatic telephone, 
the majority having an 
“8” level access to 
Stratford exchange and 
selected extensions 
having “9” level access 
to the Post Office sys- 
tem. All automatic tele- 
phones have “0” level 
access to the manual 
operator. Tie lines are 
provided to Stratford 
station automatic ex- 
change and a direct 
junction to the Stratford Control Office. 

In addition to the automatic network, the 
following are all provided with lamp calling 
keyboards:—Temple Mills East panel and 
booker boy; Temple Mills West panel and 
booker boy; Manor Yard signalbox ; 
Copper Mill signalbox ; Hump cabin shunter ; 
Hump cabin inspector and the control tower 
operators. 


Fig. 11—View from control tower showing four secondary retarders 







Only keys and lamps are fitted in the key- 
boards, all other apparatus being rack- 
mounted and installed in the relay rooms. A 
standard keyboard circuit has been developed, 
which by cross-jumpering on the apparatus 
rack, can be used to terminate any type of 
circuit, either automatic, central battery, 
selective, or omnibus code ringing. Loud- 
speaking telephones are also provided between 
signalboxes and shunters’ cabins. 

A two-way radio network is provided. 
The fixed station apparatus is rack-mounted 
and installed in the control tower relay room, 
the aerial being mounted on the roof. 
Normally, the radio is operated from the 
shunter’s panel in the hump cabin, an engaged 
indication being given on the control tower 
operators’ desks. In emergency, either of the 
control tower operators can take over the 
radio link, as they have priority over the 
hump cabin. Four diesel-electric shunting 
locomotives are fitted with mobile sets, oper- 
ating from the 90V locomotive battery via a 
rotary transformer which supplies 230V a.c. 





Fig. 12—Route relay interlocking control panel at Temple Mills East signalbox 


The cabling, which extends from Temple 
Mills Lane bridge to Copper Mill signalbox, 
allows for trunk, telegraph and miscellaneous 
cables which are installed in concrete surface 
troughing. The cabling scheme involves over 
sixty cables and seven main locations. Main 
distribution frames are fitted at the telephone 
exchange, Temple Mills East and West signal- 
boxes, and Copper Mill signalbox. A signal 
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post telephone network is provided and a 
lineman’s circuit taken into every location. 
The calling facilities on this circuit are either 
a.c. ringing, or a Klaxon horn fitted on the 
appropriate signalbox. A loudspeaker system 
is provided whereby the control tower oper- 
ators can speak to the wagon chasers or 
departure area by throwing the appropriate 
keys on the control panels. The SOW 
amplifier and spare are rack-mounted and 
installed in the control tower relay room. An 
impulse clock system is provided, with a 
master clock installed in the telephone 
exchange feeding seventy slave clocks arranged 
on eight sub-circuits. 

The construction of the new yard was 
carried out under the direction of Mr. A. K. 
Terris, B.Sc., M.1.C.E., Chief Civil Engineer, 
Eastern Region. Mr. K. J. Cook, O.B.E., 
M.I.Mech.E., M.I.Loco.E., Chief Mechanical 
and Electrical Engineer, Eastern Region, was 
responsible for the supply and installation of 
the mechanical and electrical equipment, and 
Mr. R. A. Green, M.B.E., E.R.D., A.M.LE.E., 
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M.I.R.S.E., Signal Engineer, Eastern Region, 
for the resignalling and telecommunications. 
The earthworks and track laying were carried 
out under the direct supervision of the 
District Engineer, Stratford, whose labour 
forces were augmented by those of Tersons, 
Ltd. 


Matin CONTRACTORS 


The contractors responsible for the main items of plant are 
as follows retarder equipment and signalling equipment 
associated with the hump cabin and control tower and wagon 
counting equipment, also the wagon description system, The 
Westinghouse Brake and Signa! Company, Lid. ; signalling 
equipment associated with Temple Mills West and Copper Mill 
signalboxes, Metropolitan-Vickers-G.R.S., Ltd. ; signalling 
equipment associated with Temple Mills East and Manor Yard 
signalboxes, The Siemens and General Electric Railway Signal 
Company, Ltd. ; P.A.B.X. telephone equipment, The Reliance 


Telephone Company. Ltd. v.h.f. radio telephone equipment, 
Marconi's Wireless Telegraph Company, Lid. ; SOft lighting 
towers, “ Usk”’ tubular stee! footbridge, Tubewrights, Ltd. ; 


yard lighting equipment, The General Electric Company, Ltd 
transformers, Metropolitan-Vickers Electrical Company, Ltd. ; 
high-voltage switchgear, British Thomson-Houston Company 
Ltd. ; high-voltage cables, Johnson and Phillips, Ltd medium 
voltage cable distribution, Siemens Edison Swan, Ltd. ; yard 
lighting installations, Clough Smith and Co., Ltd., Johnson and 
Phillips, Ltd. ; contro! tower, hump cabin and signalboxes 
Kirk and Kirk, Ltd. ; staff accommodation buildings, J. and J 
Dean, Ltd. ; Ruckholt Road overbridge, hump-bridge. culverts, 
gas and water services W. and C. French, Ltd. ; piling, Holmpress 
Piles, Ltd. : Lea Bridge Road overbridge. Wellerman Brothers 
The Butterley Company, Ltd 


International Transistor Exhibition 


No. | 


The International Transistor Exhibition, promoted by the Electronics and Communi- 
cations Section of the Institution of Electrical Engineers, in connection with the 
International Convention on Transistors and Associated Semiconductor Devices, 
opened at Earls Court yesterday, and will continue until next Wednesday, May 27. 
This is the first international exhibition to be devoted entirely to transistors and 
semiconductor devices and while illustrating the advances made in the ten years since 
the transistor was invented, also indicates the probable pattern of future advance. 
A first selection of exhibits is reviewed below. 


THE BRITISH THOMSON-HOUSTON COMPANY, 
LTD. 


HE commercial semiconductor activities 

of the British Thomson-Houston Com- 
pany, Ltd., Rugby, are represented by 
exhibits on Stand No. 59, and its research 
effort on Stand No. 100, where there is a 
combined display of the work of the A.E.I. 
Research Laboratory, B.T.H. Group Re- 
search Laboratory, M.V. Group Research 
Laboratory and Siemens Edison Swan 
Research Laboratory. Among the commer- 
cial B.T.H. exhibits, a recent development in 
control engineering is demonstrated by a 
static switching display. The exhibit shows 
an application of contactless sequencing con- 
trol for three electric motors and illustrates 
multiple interlocking, timing and contactless 
output devices which replace conventional 
contactors. The complete control system 
contains no contacts or moving parts except 
for the initiating devices such as push- 
buttons. These may be replaced by contact- 





Fig. 1—Plug-in units of a static switching system 
applicable to motor control. Each contains a 
transistor network encapsulated in epoxy resin 


less devices if so desired. The static control 
system is built up with plug-in ** logic units ~ 
containing a transistor network encapsulated 
in epoxy resin. Four basic types of unit 
(Fig. 1) are shown, each type being dis- 
tinguished by a contrasting colour of resin. 
Compared with conventional relay systems, 
static switching is stated to offer increased 
reliability, freedom from wear, compact 
installations, exceptionally high operating 
frequencies, and very low response times. 

In the semiconductor power rectifier field, 
the Associated Electrical Industries Heavy 
Plant Division (managed by B.T.H.) ts 
showing cell-and-fin assemblies and typical 
power rectifier stacks. The exhibits include 
both silicon and germanium cells tested to 
withstand a momentary inverse voltage of 
600V at maximum temperature and suitable 
for an a.c. crest working voltage of 300V. 


RESEARCH LABORATORIES OF ASSOCIATED 
ELECTRICAL INDUSTRIES, LTD. 


In this group exhibit, the constituents of 
which are referred to above, the A.E.I. 
Research Laboratory is showing a working 
silicon crystal pulling furnace using electron 
bombardment heating (Fig. 2). Silicon 
crystals of very low oxygen content can be 
grown by this new technique. Solid silicon 
acts as the container for the melt and the 
usual silica crucible is thus eliminated. 

Extensive research on diffusion processes 
used to make silicon transistors is repre- 
sented. Diffusion and precipitation in 
aluminium-doped silicon may be seen, 
together with the formation of cylindrical 
p-n junctions round dislocations in silicon. 

In another exhibit are shown dislocation 
arrays revealed in pulled silicon crystals by 
etching techniques. Extensive research has 
also been carried out on the examination of 
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silicon surfaces by electron diffraction. both 


after chemical etching and after jigh. 
temperature heat treatments ; a thi part 
exhibit shows contamination of germanium 


and silicon, physical and chemical chanve on 
silicon surfaces during heat treatment at 
diffusion temperatures, and growth of ger- 
manium films. r 

The B.T.H. Group Research Laboratory 
shows electro-luminescent panels as practical 
light sources for information display ; con- 
trol of an electro-luminescent display panel 
by a retina of high-speed, high-sensitivity 
cadmium sulphide elements is demonstrated. 
Recent research to cut the response time of 
cadmium sulphide photocells by five to ten 
times without loss of photosensitivity is also 
represented. Semiconducting glasses contain- 
ing high percentages of vanadium pentoxide 
are shown by the same organisation; current is 
carried through the glass by electrons jumping 
between vanadium ions of different valency. 
No polarisation effects are observed when 
d.c. is applied. The technique of controlled 
silicon rectifiers is demonstrated by a device 
initially designed to have a current rating 
of 5-10A with peak inverse voltages up to 
300V and triggering currents in the 10-100mA 
range. An experimental unit is seen operat- 
ing in a circuit for d.c. motor speed control, 
using a phase-shift network in the triggering 
circuit. 

The M.V. Research Laboratory exhibit 
is an analogue multiplier using a Hall 
effect unit and associated transistor cir- 
cuits. The Hall effect multiplier, in the 
form of a small plug-in unit, comprises a 
semiconducting plate mounted in the gap 
of a ferrite pot core assembly, a magnetic 
field in the gap being derived from a current 
in a winding of this core. Signals in the 
form of currents supplied to this winding and 
to the semiconductor plate give rise to an 
output Hall voltage proportional to the 
product of these currents. This product 
formation can be made accurate to 0-1 per 
cent. Variation in ambient temperature 
affects the output at a rate of 0-02 per cent. 





Fig. 2—Silicon crystal pulling furnace using electron 
bombardment heating—A.E.I. Research Labor:'ory 
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s;emens Edison Swan Research Laboratory 
‘hows an experimental small-scale crystal 
wing apparatus enabling very thin base 
layers to be produced for transistors to 
operate at high frequencies. As little as 25 
grammes 1s used in the melt. A p-n-p crystal 
produced in this furnace by the wafer dip 
method is shown, a wafer of p-type ger- 
manium having been used as a seed and a 
melt prepared containing antimony, gallium 
and indium. Whilst the crystal was being 
grown, the antimony diffused into the 
original slice and formed a thir n-type layer. 
Other research activities represented are an 
improved modulator making use of special 
properties of the XS101 symmetrical tran- 
sistor ; digital circuits operating at 1 Mc/s 
with an experimental alloy junction tran- 
sistor having an alpha cut-off frequency 
exceeding 10 Mc/s, and an experimental 
aluminium-bonded diode, and the production 
of a germanium p-n-p-n switch. 


OT{ 


THE GENERAL ELECTRIC COMPANY, LTD. 


Transistor-inverters first developed by The 
General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2, for 
aircraft and railway carriage lighting, are 
now finding wider applications, the latest 
being to operate a Yin, 6W fluorescent tube 
in motor vehicles from a 12V d.c. supply. 
Some of the lighting on the stand is fed by 
units of this kind. An experimental inverter 
operating ten 15W fluorescent tubes from 
110V d.c. is also shown. 

A variety of exhibits show transistorised 
equipment for telecommunications and asso- 
cated work. An interference measuring set 
developed for the G.P.O. incorporates eight 
germanium junction transistors, three ger- 
raanium point contact diodes and one 
silicon junction diode, operated from a 
¢V internal battery. The set covers the 
frequencies 150 to 275 ke/s and 550 to 
lolU kes, measuring interference voltage, 
electrostatic field strength and electromag- 
netic field strength. Multi-channel equip- 
ment for open-wire and co-axial cable 
systems includes a channel panel for trans- 
lating incoming voice frequencies to the 
required position in the group frequency 
band 60-108 kc/s. In the reverse direction it 
provides demodulation to speech and facilities 
are given for out-of-band signalling if 
required. An out-of-band signalling unit 
has been developed to accept d.c. pulses of 
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either —24V, —5SOV or E from the telephone 
exchange, and to convert them to pulses of 
3825 c/s, which it injects into the standard 
channel panel. The receiver accepts 3825 c/s 
from the channel panel, amplifies and rectifies 
them, and operates a transistor switch circuit 
which in turn operates a telegraph relay. 
The contacts are so arranged that the 
desired d.c. pulses may be transmitted to the 
exchange. 

Subscriber and junction units incorporating 
pulse modulators and demodulators as 
required in an experimental electronic tele- 
phone exchange are shown. The former 
consists of a two-wire/four-wire termination 
at which speech signals (two-wire) are 
converted to and from amplitude-modulated 
pulses (four-wire). Speech signals are applied 
via a hybrid to a simple semiconductor diode 
modulator to which are applied 4-micro- 
second pulses. The second unit is similar 
except that there is no hybrid and the working 
is four-wire four-wire. 

Research exhibits include an experimental 
missile guidance equipment (Fig. 3) produced 
in line with possible future defence require- 
ments. By extensive use of printed circuitry 
and transistors, marked reductions in weight 
and size have been achieved, and total 
operating power has been reduced by more 
than 60 per cent. 

The Pirani gauge equipment in this section 
of the exhibits was developed for the measure- 
ment of atmospheric pressure at high altitudes 
and was used in the “Skylark” rocket 
during the International Geophysical Year 
programme. It measures only Sin by 4in 
by 4in and uses fourteen transistors. A 
tuned transistor amplifier is used to drive a 
bridge circuit containing a Pirani filament, 
the output of the bridge being fed back to the 
amplifier input. The combination behaves 
as an amplitude-stabilised oscillator, the 
amplitude depending on the rate of heat loss 
from the filament, and hence on the pressure 
to which the filament is exposed. 


MULLARD, LTD. 


The two stands of Mullard, Ltd., Mullard 
House, Torrington Place, London, W.C.1, 
are concerned respectively with new devices, 
developments and applications, and with 
semiconductor research at the Mullard 
Research Laboratories. 

Among the new devices are the first n-p-n 
transistors to be introduced by the company 
(OC139 and OC140). Both are germanium 





Fig. 3— Experimental missile guid: i t which has achieved a high degree of economy in power 
‘ guidance equipmen h _high 
requirements by the use of transistors—G.E.C. 
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alloy junction transistors designed for high- 
speed computing circuits and other rf. 
applications. Characteristics include current 
ratings of 250mA peak and 200mA average ; 
low bottoming voltage of 220mV maximum 
at a collector current of 50mA; and low 
leakage current of 3 microamp maximum 
(measured at 25 deg. Cent.). Maximum 
collector voltage is +-20V d.c. or peak, and 
maximum junction temperature is 75 deg. 
Cent. for continuous operation, or 90 deg. 
Cent. for intermittent operation. 

The OC139 has a minimum cut-off fre- 
quency of 3-5 Mc/s and a minimum large- 
signal current gain of 20 at 15mA collector 
current. For the OC140 these parameters are 
4-5 Mc/s and 50 respectively. The fall- 
off in gain at high currents is relatively small, 
the figures being respectively 14 and 35 for 
the OC139 and OC140 at a collector current 
of 200mA. 

Both types have nearly symmetrical emitter 
and collector junctions and are controlled 
for reverse current gain. 

New high-voltage industrial power tran- 
sistors are also shown (OC28 and OC29). 
These are industrial 6A power transistors 
(Fig. 4) to withstand a peak collector 
voltage of 60V while passing a current of 
0-5A. They are intended for high-voltage, 
high-current switching and control applica- 
tions, the OC28 being suitable, in addition, 
for dw. converters operating from fully- 
charged 24V supplies. At the peak collector 
current of 6A (for both types) the OC28 gives 
a minimum large signal current gain of 27, 
and the OC29 of 45. Both are designed for 
continuous operation at junction tempera- 
tures of up to 90 deg. Cent. (up to 100 deg. 
Cent. for intermittent use), and are made in 





Fig. 4—Industrial power transistors for high-current, 
high-voltage switching and control applications— 
Mullard 


the standard American power transistor 
construction (Fig. 4) which has been adopted 
for future Mullard power transistors. Half- 
voltage versions, OC35 and OC36, designed 
for fully charged 12V supplies, are also 
shown. 

Specimens are exhibited of a new series of 
germanium r.f. transistors using alloy diffu- 
sion techniques. The first of these, OC170, 
has an average cut-off frequency of 70 Mc/s 
and provides a current gain of 80. It is to 
be followed by further devices, one suitable 
for use as a mixer at frequencies up to 
100 Mc/s with low noise, and others, to 
come later, having average cut-off frequencies 
reaching 200 Mc/s and above. 

The Mullard Research Laboratories include 
in their display two electrical networks which 
simulate transistor behaviour. They are 
built up on the basis of a theoretical picture 
of transistor action, and measurement of 
their characteristics is in effect a measure- 
ment of the theoretical model. Comparison 
between actual transistor behaviour and 
analogue behaviour enables the theoretical 
model to be checked ; and elements of the 
analogue can be adjusted to observe the 
effects of varying the corresponding quantity 
within the actual transistor. 


(To be continued) 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


ROAD SAFETY 


Sir,—Allow me to say that I had observed 
that pedestrians are not allowed on railway 
tracks, and also that this has no bearing 
whatsoever on the matter of road accidents, 
since there is no analogy between rail and 
road safety. To say that “ by far the best 
means of preventing accidents is to reduce 
the opportunities for anyone to make a 
mistake ” in this context is, to say the least, 
remarkable. To prevent burglary, possess 
nothing. We must go faster, so you must 
be removed from our path. Perhaps you 
have not noted that the Hertfordshire 
County Council wishes to prohibit cyclists 
and pedestrians from a perfectly ordinary 
road ? The number of road accidents is 
annually so great that I query whether ** the 
majority of those involved in them have 
never been involved in one before.” It seems 
likely that many people are involved again 
and again; perhaps the insurance com- 
panies have some statistics. 

* Be a better driver.” 

PETER KNOTTLEY 

Cheam, Surrey, 

May 13, 1959. 


Book Reviews 


Solid Propellant and Exothermic Compositions. 
By James TAYLor. Geo. Newnes, Ltd., 
Tower House, Southampton Street, 
London, W.C.2. Price 25s. 

THis is a book written by a chemist on a 
fundamentally chemical subject, but the 
approach has been mainly along practical 
lines with as much emphasis on applications 
as on the theory of reactions. These applica- 
tions are of great interest to the engineer and 
cover a much wider field than most people 
realise. The warlike uses such as explosives 
and gun or rocket propellants are well known, 
but the more peaceful uses cover a host of 
iobs ranging from dispersion of insecticides to 
the winning of coal. 

Much of the material on these subjects is 
gathered from Dr. Taylor’s long personal 
experience in research and development in the 
Nobel Division Laboratories of 1.C.I. and is 
presented in a simple, easy style. The book 
suffers in some parts, however, from an 
uneven level, both technical and editorial. 
This may be partly due to the number of 
contributors upon whom the author has called 
for assistance, but no such excuse is permis- 
sible for all the variations in units as, for 
example, unnecessary changes between “C., 
°K. and °F., nor for the indecision in spelling 
** propellant ’’. On one page alone this word 
varies half-a-dozen times in as many lines! 
It seems a pity to spoil good subject matter 
with such obvious and irritating minor 
blemishes. 

As might be expected, the first part of the 
book discusses explosives and propellants in a 
generalised manner and the second part is 
more specifically devoted to compositions for 


various definite applications. The first chap- 
ter discusses the philosophy of using chemical 
energy in the service of man and leads into an 
easy introductory explanation of the typical 
compounds and their reaction mechanisms. 
This is followed by a fascinating chapter on 
the history, manufacture and use of gun- 
powder. It includes such little-known details 
as the use of gunpowder to demolish buildings 
after the Great Fire of London and the fact 
that more than 60 per cent manufactured 
to-day is used in safety fuses. This is followed 
by a discussion on modern explosives and the 
difference between deflagration and deton- 
ation. The former is initiated by a thermal 
means, such as a flame and the latter by a 
physicalshock. Suitable initiating explosives, 
their properties and the practical design of 
detonators are described in simple terms and 
their use in explosive rivets cited. This 
section is completed by a chapter on propel- 
lants. These are limited to the solid types 
and their physical characteristics such as rates 
of burning, heat release and pressure charac- 
teristics, although this is one of the chapters 
where the author has allowed himself a slightly 
more detailed discussion on thermochemistry. 
The remainder of the book deals with some 
of the less energetic (or lower gas temperature) 
compounds, gasless reactions and other 
power applications. The first of these was 
most successful with ammonium nitrite com- 
positions and was used for the Hydrox 
blasting cartridge. It had the great advantage 
of producing non-toxic gases and was suitable 
for use in mines where explosive mixtures 
might occur. Later developments based on 
ammonium nitrate and other compounds are 
also described. 

Altogether the book can be recommended 
as a useful record of the many ways that gas 
production can be applied. It is not too 
involved for non-chemists to appreciate, and 
its technical matter is nicely interwoven with 
historical interest. 


Nouvelle méthode approchée de calcul des 
couches limites laminaire et turbulente 
en ecoulement compressible. Cas d’un 
gradient de pression. Particularités— 
exemples. By A. WALz. Publications 
Scientifiques et Techniques du Ministére 
de l’Air, No. 336. Service de Documenta- 
tion et d’Information Technique de |’ Aéro- 
nautique, Magasin C.T.O., 2, Avenue de 
la Porte-d’Issy, Paris (1Se). Price Fr.900. 

IN No. 309 of the same series the author 

gave an account of a new approximate 

method of boundary layer calculation for 
both laminar and turbulent boundary layers, 
in the case of compressible flow. Experience 


has since shown that detailed explanations of 


the calculating process were required, as well 
as practical examples. Some of these have 
already been discussed in the earlier book. 
Here the scheme of calculation is evolved 
for the most general case of a compressible 
fluid, in the presence of a pressure gradient. 
To this end it is necessary to calculate the 
thickness of the boundary layer. The 
practical examples include measurements on 
a N.A.C.A. profile involving break-away ; 
the general analysis of break-away as a 
result of shock waves, and the friction 
coefficient of a rocket at high speed. 


Solution of Problems in Theory of 
Machine. By S. ANVONER, B.Sc. (Eng,), 
A.M.I.Mech.E. Sir Isaac Pitman and Sons. 
Ltd., Pitman House, Parker Street, London. 
W.C.2. Price 35s. 

SoLuTIONS of 203 problems taken mostly 

from London University B.Sc. examinations 

are presented in this volume, together with a 

further 285 questions for which only the 

answers areeprovided and brief notes on the 
formule needed. These notes should be 
treated strictly as aides mémoires, since the 
deductions are by no means rigid. For 
instance, no justification is given for the 
instruction: “ To each of these values of gear 
revolutions . . . add y revolutions,” which 
appears below a diagram showing an epicyclic 
train in which the gear axes are at right angles. 

It is not claimed, nor is it true, that the 
solutions are exemplary in the loose sense of 
the word. For instance, a finite value is given 
for the reaction between wheel and rail due to 

a yawing couple developed in a locomotive 

axle! The, admittedly tricky, subject of 

balancing also draws forth examples unlikely 
to satisfy the examiner: the words “ a weight 

W, at radius R, diametrically opposite to D, 

and rotating . . . at twice the crank speed ” 

cannot be said to “describe clearly’ any 
machine in which D is the crankpin. 


Books Received 


Higher Electrical Engineering. By J. Shepherd, 
A. H. Morton and L. F. Spence. Sir Isaac Pitman 
and Sons, Ltd., Pitman House, Parker Street, W.C.2. 
Price 40s. 


Electromechanical Energy Conversion. By D. € 
White and H. H. Woodson. Chapman and Hall, 
Ltd., 37, Essex Street, Strand, London, W.C.2. 
Price 100s. 

Les Organes des Systemes Asservis. By M 
Pelegrin, J. C. Gille and P. Decaulne. Dunod 
Editeur, 92, Rue Bonaparte, Paris (6e), France 
Price Fr.5.700 

Einfuhrung in die Stromungsmaschinen. By M 
Adolph. Springer-Verlag,  Berlin- Wilmersdorf, 
Heidelberger Platz, 3, German Federal Republic 
Price DM.24. 

Nutzenergie Aus Atomkernen. Vol. 1. By K. R. 
Schmidt. Walter de Gruyter and Co., Berlin W 35, 
Genthiner Strasse 13, German Federal Republic. 
Price DM.106. 

Drop Forging Die Design. By R. C. Jones. The 
Association of Engineering and Shipbuilding 
Draughtsmen, Onslow Hall, Little Green, Richmond, 
Surrey. Price 3s. 6d. 


Fundamentals of Radio and Electronics. 2nd 
Edition. Edited by W. L. Everitt. Constable and 
Co., Ltd., 10, Orange Street, London, W.C.2. 
Price 57s. 6d. 

Principles and Practice of Radar. Sixth edition. 
By H. E. Penrose and R. S. H. Boulding. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, London, W.C.2. Price 50s. 

Turbine Design for Aircraft Engines. By N. ©. 
Breddy. The Association of Engineering and Ship- 
building Draughtsmen, Onslow Hall, Little Green, 
Richmond, Surrey. Price 3s. 6d. 

Transistor Electronics. By A. W. Lo, R. 9 
Enderes, J. Zawels, F. D. Waldhauer, and Chung- 
Chih Cheng. Macmillan and Co., Ltd., St. Martins 
Street, London, W.C.2. Price 45s. 

Residential and Commercial Air Conditioning. 
By C. H. Burkhardt. McGraw-Hill Publishing 
Company, Ltd., McGraw-Hill House, 95, Farringdon 
Street, London, E.C.4. Price 70s. 

Mechanical Refrigeration. Second edition BY 
N. R. Sparks and C. C. Diilio. MeGrow-Hill 
Publishing Company, Ltd., McGraw-Hill !!ouse, 
95, Farringdon Street, London, E.C.4. Price 


























May 22, 1959 


Steam Turbi 


THE ENGINEER 


ne Runaways 


By B. WOOD, M.A. 


Some recorded steam turbine runaways are listed and studied. It is pointed out 


that three things must ordinarily occur 


before a turbo-alternator can be brought 


to overspeed by steam from the boilers ; the normal governor must fail to cut 


off the steam ; an emergency governor 
alternator must be tripped from the 


must fail to cut off the steam ; and the 
busbars. It is pointed out that certain 


recent runaways were caused by the unnecessary tripping of the alternator 
from the busbars. The moral is drawn that no machine should be tripped 


electrically so long as it is carrying si 


gnificant load ; and a protective electric 


circuit is described which would insure against it. 


TEAM turbo-alternator runaways have 

been known since the earliest days, but 
are happily a rare event. Below is a list of 
serious runaways known to the writer. 
There have doubtless been others which 
have not received publicity as well as 
numerous “near misses” where, through 
good luck, nothing serious actually hap- 
pened. It is not practicable to design steam 
turbines to withstand the highest speed to 
which they can rise. Instead, reliance is 
placed on protective devices to prevent 
overspeeding. Hence failure of these devices 
to function 1s likely to result in a spectacular 
smash and possibly loss of life. Hydraulic 
turbines, on the other hand, are always 


Some Recorded Ste 


Reference Output 
No. 


rise of speed will be higher even when the 
governor is functioning correctly. It is 
required to be within the setting of the 
emergency governor, which is 10 per cent 
(+1) according to British Standard and 
other national standards. If the normal 
governor fails to hold the speed, the emer- 
gency governor then should function at 
about 10 per cent overspeed, causing a 
separate stop valve—the emergency valve— 
to close and shut off steam. A slight further 
overshoot determined by the amount of 
steam passing the emergency stop valve 
before it closes fully is inevitable. This 
might be possibly a further 2 per cent. 
Turbines and high speed alternators are 


am Turbine Runaways 


Plant Year (MW) Result Cause 
1 Calder Hall 1958 23 Total wreck Crash trip button actuated when valves 
stuck with shot 
2 Uskmouth 1956 60 Total wreck Circuit breaker caused to trip when pilot 
valves stuck with corrosion product in 
oil 
3 Kimberley, South Africa! 1954 3 Partial wreck Circuit breaker tripped on feeder fault. 
5 | Valves evidently partly stuck 
4 Port Kembla, Australia 1952 15 Partial wreck Severe boiler priming; driver tripped 
mechanical release then emergency 
shut-down button which tripped 
breaker. Valves stuck 
5 Philip Sporn, U.S.A. 1952 150 Damage slight: lp. line! Bus fault trip. Steam return from feed 
| | (2 line) 40-50 per cent o's heaters 
6 Newcastle Station, Penn-, 1954 100 Damage slight, 50 per cent, Accidental trip steam return from 
sylvania o's | _ open heater 
7 | Diepedalle, France 1951 SO Total wreck Alternator rotor failure followed by 
shearing of coupling and turbine over- 
| speed 
s Venezuela 1949 | 7°$ Damage slight Circuit breaker trip. Valves stuck due 
to deposits in steam 
9 | Gennevilliers, France 1945 40 Entire engine-room des-| Circuit breaker tripped manually on 
troyed overload. Both valves evidently 
stuck 
10 Deptford West. 1934 30 Blades shed ; | Machine tripped by overload relay 
1) South Wales 1933 5 Total wreck . ...| Machine alone on system. Load went 
off. Both pilot and main valves 
| stuck 
12 State Line, U.S.A 1929 208 Damage slight on machine} Bus fault tripped one I.p. machine 
(3 line) Some consequential | which ran away from stored steam in 
j damage on C.W. system! reheater. Intercept valve failed to 
} i close 
13 Amsterdam, Holland 1925! 6 Machine damaged .| Valves stuck by dirt and deposits 


designed to withstand the full overspeed 
Possible. It will be appreciated that because 
of the vital importance of avoiding run- 
aways, two independent lines of defence 
against them are always provided. There 
are thus three things which must occur In 
order for a turbo-alternator to be brought 
to overspeed by steam from the boilers : 

(1) The normal governor must fail to cut 
off steam ; 

(2) The emergency governor must fail to 
cut off steam. 

(3) The alternator must be tripped from 
the busbars (subject to special exceptions 
discussed later). 


STANDARD PRECAUTIONS 


lt will be clear that with a normal speed 
governor working and properly controlling 
the throttle valve (or equivalent), easing off 
load slowly even on a set supplying its own 
Independent system, would cause a speed 
rise of less than 4 per cent. If, however, 
load \s thrown off suddenly, the momentary 


overspeed-tested at the manufacturers’ works 
to prove they are safe at 15 per cent over- 
speed, and 25 per cent respectively (in some 
countries 20 per cent). 

It will also be clear that ordinarily no 
overspeed can occur so long as a machine 
stays coupled to the electric system, since 
the alternator locks the machine in syn- 
chronism. Hence tripping of the circuit 
breaker by hand (reprehensible) or on 
spurious or genuine fault or overload is a 
necessary ingredient in most runaways. 
Serious overspeed will not occur ordinarily 
even if synchronism is lost since, if the bus- 
bar voltage is maintained from another 
source, a machine can run as an induction 
generator with only a few per cent rise of 
speed. Overspeed without tripping out 
can, however, occur exceptionally, e.g. where 
a machine is alone on the bars, but this is a 
rare condition on public supply networks 
to-day. It is, however, possible on private 
networks. Runaway can then occur through 
reduction of load (in the presence of defects 
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1 and 2), as did occur in case 11 cited. 
It can also happen that a system becomes 
split suddenly leaving too little load on 
some machines. In this case all governors 
should close valves on _ underloaded 
machines and, even if one fails to do so, the 
other machines will act as a brake. The 
situation can become rather awkward where 
there are both hydraulic and steam turbo- 
alternators on the same system, but no case 
of a smash due to this cause is recorded. 
A three-phase fault on the machine or even 
on the busbars also short circuits the load 
and effectively, therefore, deprives the 
machine of restraint from the system but 
this also has never caused a runaway yet, 
presumably because in the past such faults 
have been a rarity. 


STORED STEAM 


Until the risk was sufficiently appreciated, 
some runaways (e.g. 5 and 6 mentioned and 
also one recent one in the U.S.A.) occurred 
even with the governor valve and emergency 
valves closed because of stored steam enter- 
ing the turbine from elsewhere. The two 
sources of stored steam are : 

(1) The feed heaters. 

(2) The reheater circuit. 

Nowadays these dangers are provided against 
by non-return valves or governor-operated 
servo valves in the feed heater lines, and by 
intercept valves (sometimes also by-pass 
valves) before the re-entry point of reheated 
steam into the turbine. It is probable 
that normal non-return valves in feed 
heater lines offer much less protection than 
commonly believed. They convey an illu- 
sion of safety, but unless they are either 
servo-operated from the governor, as in new 
machines in the U.S.A., or at least servo- 
tripped also by the governor, it is possible, 
especially when sticking of the spindle 
develops, that they wiil not encounter 
sufficient torque to throw them over from 
their open positions until too late. Although 
there was not until a few weeks ago any 
authentic record of a machine being des- 
troyed by steam produced by the feed 
heaters, the danger is not merely a theoretical 
one, since the runaway to 50 per cent over- 
speed of the Ip. line of a ISOMW set in 
1952 at Philip Sporn station (case 5) was 
attributed to this cause. The latest case in 
the U.S.A. (not yet fully reported) seems to 
have been more destructive. The risk 
becomes more serious as machine inertias 
per unit of output are being reduced by such 
things as inner-cooling of alternators. It 
is clear that when the governor valve closes, 
the pressure at all points in the turbine tends 
to tall to vacuum. The water in the feed 
heaters which was in equilibrium with the 
steam in them, i.e. a little below the tempera- 
ture corresponding to the previous pressure 
at the bleed belt, now finds itself at too high a 
temperature for the pressure. It thus behaves 
in the same way as water in a steam accumu- 
lator and starts to evaporate. The amount of 
flash steam is proportional to the drop in 
temperature, each 10 deg. Fah. drop will 
produce | per cent flash steam if no other 
heat is removed. The prospective potential 
energy made available in the water with 
falling pressure can thus be calculated. 
However, heat is also being removed from the 
water in the feed heaters by condensate, so 
long as any is passing. The exact behaviour, 
accordingly, depends on how much water is 
stored in the condenser or surge tank and 
how much in the feed heaters themselves. 
The danger is less the greater the amount of 
condensate stored, and higher the larger the 
amount of water lying in the bottoms of the 
heaters. In general, the higher temperature 
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heaters are the only ones which call for any 
precautions, because only from these is the 
steam fairly efficiently utilised by being 
produced at a fairly high pressure and passing 
through a large number of stages. The 
de-aerator heater is more dangerous than its 
mere position would indicate, because of the 
large store of water in it. Also, being an 
open heater, it has no cooling from tubes, 
but the condensate pumped in will act in the 
same way as it drops in temperature by 
reason of falling pressure of each low 
pressure heater. 

As regards stored steam in reheaters, some 
trouble occurred at North Tees—the first 
full-scale reheat station. Intercept valves to 
prevent re-entry of reheated steam into the 
turbine date from that time. The danger 
was underlined when one line of a three-line 
208MW reheat set at State Line ran away in 
1929. The machine did not disintegrate, but 
the blades were stretched and some incidental 
damage resulted from the overspeed of 
auxiliaries supplied from the shaft auxiliary 
alternator. On the great swing-back to 
reheat in the U.S.A. in 1950, intercept valves 
were found to be somewhat unreliable at 
temperatures of 950 deg. Fah. and upward 
because of so-called blue blush on valve 
spindles, which was really a layer of magnetic 
iron oxide causing an increase of diameter. 
The result of one or two scares by events 
which did not lead to smashes, was the 
introduction of double intercept valves, two 
in series, and the substitution in the U.S.A. of 
chromium-plated for nitrided steel spindles. 
The first set of valves are caused to start to 
close by the normal governor if the speed 
rises by about 2 per cent, and the second set 
are tripped by the overspeed governor at the 
usual 10 per cent. It is now usual to duplicate 
the valves, i.e. to provide two parallel sets, 
so that each can be “ exercised *’ when the 
machine is doing fairly heavy load to prove 
that they are in working condition, without 
interfering with service. It has for a long 
time been fairly usual to duplicate the fly- 
bolt and sometimes the plunger that this 
actuates, and in some machines it is possible 
to check behaviour by causing the fly-bolt 
to operate at normal speed by pumping oil in 
behind it. 


RECENT RUNAWAYS 


The runaways at Uskmouth, 1956, and 
Calder Hall ** B,”’ 1958, both involved failure 
to close both main and governor valves, 
though for different reasons. At Uskmouti: 
the oil servo system contained magnetic 
oxide of iron as a corrosion product from the 
ingress of salty water. This appears to have 
immobilised trip plingers and oil servo valves 
of both main and emergency governors. At 
Calder Hall the same result was brought 
about through shot (used for shot-blasting 
the outside of the boiler and superheater 
elements) entering the clearance space round 
the main or tail spindles of main and emer- 
gency valves. The shot had evidently got 
inside the elements inadvertently through 
unplugged ends. 

These are both new causes of smashes, 
unless the runaway mentioned in case I1 in 
1933 (never explained) was attributable to the 
same cause as at Uskmouth. Cleaning shot 
has come through pipes before and, no doubt, 
will do again, and other foreign matter, such 
as water, silica, dirt, scale, welding beads 
and objects left inadvertently or hidden in 
pipes, have also been known to jam valves. 
A case is recorded where a whole coil of new 
rope had been placed in a pipe (probably with 
a view to theft) which had apparently then 
been welded up by another shift. Objects 
not infrequently manage to go through the 
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meshes in strainers or knock holes in them. 
In a recent case a runaway (narrowly averted) 
could have occurred by reason of the per- 
forated strainers surrounding the valves and 
intended to keep out foreign matter them- 
selves collapsing and jamming the valves. 
Silica deposits are a particularly dangerous 
cause because they may be transparent and 
have an affinity for steel. The use of higher 
steam pressures and temperatures has led to 
greater purity of steam and less priming but, 
nevertheless, sticking of valves due to deposits 
still occurs and water coming over as in case 4 
can cause distortion of the spindle. 

Hence, experience shows that jamming of 
valves is not an uncommon happening and, 
contrary to what might be expected, a single 
cause can quite often jam or damage both 
main and emergency valves. This ts parti- 
cularly likely if the two valves are alike, i.e. 
of the same form or style. A valve does not 
need to be held very far open to pass enough 
steam to run away a set which has tripped 
out. Not infrequently the valves are found 
fully closed after a smash but the conclusion 
is inevitable that they must have delayed 
closing until too late and only closed finally 
because of the heavy vibration produced as 
the machine broke up. Accordingly, it is 
possible to lay down that the first major 
recommendation in design is that the main 
and emergency valves should be designed to 
be free from any obvious feature that might 
cause sticking and that they should be 
different. It is hardly necessary to mention 
as absolutely impermissible the dependence 
of both valves on a common link unless this 
fails to safety. The second requirement is 
that the valve spindle packing, which is 
clearly a vulnerable feature, should be loose 
on the emergency valve. The way that this 
has been met on all American and certain 

















Fig. 1—American design of high pressure emergency 
valve 


Continental and British machines for some 
years is the so-called back seal, Figs. | and 2. 
The emergency valve is of the mushroom 
type and for lower pressures can be as simple 
as that shown in Fig. 2. In its normal full 
open position the clearance space round the 
spindle is sealed by a face in the back of the 
mushroom co-operating with one on the 
bonnet. Thus, significant leakage along the 
spindle is prevented, and the packing can 
therefore be much looser than would be 
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tolerable if it had to provide a seal. This 
precludes risk of jamming because of spindle 
growth or external dirt in the clearance space 
It cuts off this space from normal communi- 
cation with the steam, and hence foreign 
matter, pipe scale or deposits from the 
steam, cannot obtain access during normal 
service. Such a valve calls only for a very 
simple latching mechanism. It does not 











Fig. 2—Continental design of emergency valve 


preclude all types of failure, e.g. those 
connected with the oil system, but where this 
type of emergency valve has been used there 
has been no recorded smash. Moreover, 
though oil has the drawback of high viscosity, 
it remains, because of its lubricating pro- 
perties, the most generally satisfactory latch- 
ing medium. Air, steam or some other gas 
could give more rapid release. Even with 
the largest vent considered practical, the 
closing time of an oil servo valve may be 
0-15 second or more. 


ACTUAL CAUSE OF SMASH 

While seizing of both the governor and 
emergency valve should be prevented by 
whatever foresight and skill the designer can 
call on and by adequate checking and 
maintenance by the operator, it does not 
immediately result in a runaway, but only 
represents a potentially dangerous situation. 
The third ingredient called for to cause 
inadmissible speed rise is the electrical trip- 
ping of the machine off the bars. At Usk- 
mouth this was done by automatic interlocks 
when the exciter driving motor was tripped 
out by mistake for that of the next machine. 
This was interpreted by the protective gear 
as a fault condition, and the main circuit 
breaker was automatically opened. Hence 
the Uskmouth smash was caused by the 
unnecessary operation of the protective 
system and if this had not been fitted or had 
failed to operate, the machine would have 
continued to run as an induction generator 
with a speed rise of about 5 per cent, and 
would not have been any the worse. It 
could have been shut down in time by closing 
the hand-operated stop valve. Similarly, at 
Calder Hall the operator, having received 
certain indications, operated the crash shut 
down button on the set, which in accordance 
with conventional practice immediately 
tripped the circuit breaker. Had it been 
possible to delay the tripping of the circuit 
breaker until the steam was known to have 
been shut off, e.g. by shutting down the 
reactor, the smash would not have occurred. 
This analysis of two recent smashes enables 
us to lay down the basic prescription to avoid 
runaways, which is simply that no machine 
shall be tripped electrically so long as 1 'S 
carrying significant load. In the old days; 
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when the operator was on a gallery in the 
engine-room, no one would have thought of 
doing anything else. Case 10 drew attention 
io the danger of overload relays and caused 
them to be immobilised generally throughout 
the country. The recent crop of smashes are 
the consequence of the recent fashion for 
push-button operation and a lack of dis- 
crimination among those responsible for the 
design of the protective gear. In youth one 
is liable to be carried away by the ability to 
devise electrical circuits to do this and that 
and to ignore the maturer view that it is 
necessary to study the job as a whole, not a 
mere part of it. Co-ordination of electrical 
and mechanical protection is advantageous ; 
it is unco-ordinated protection which is 
evidently dangerous. Thus, it is beneficial to 
employ a lost load relay which will cause the 
governor valve to start to close without 
waiting for the speed rise to bring this about. 
It is also right and proper that when the 
electrical emergency trip button on an 
alternator is operated, it should pass a 
simultaneous impulse to release the governor 
latching oil pressure. This can do no harm 
and adds an element of security in that steam 
is immediately shut off without overspeed so 
long as the governor valves respond. The 
converse is, however, not true. When the 
mechanical trip knob on the machine is 
tripped, it is not advisable that the electrical 
end should be simultaneously intertripped. 
The worst that can happen without intertrip 
is that the set continues to motor if no one 
does anything about it. The consequence of 
intertripping may be that the set goes through 
the roof, since the valves may fail to close 
and the electrical tie is no longer available 
to hold the speed down. We have to con- 
clude that in the past incipient runaways were 
often avoided by the separation of the 
mechanical and electrical trips. 

Furthermore, it must be rare for the 
governor to develop a sudden serious jam. 
More usually the tendency not to respond 
to the speeder motor via the servo mechanism 
must take time to develop. An observant 
operator thus has warning of something at 
fault before the final disaster occurs. The 
second prescription is accordingly that any 
apparent disinclination of the governor to 
respond to the speeder motor should be 
recorded and reported, so that the machine 
can be got out of service for investigation as 
soon as possible. 


Positive MEANS OF PREVENTING RUNAWAYS 


While it is probably impossible to foresee 
every cause of a runaway, it appears that 
those of the classical type above described 
can be precluded by fairly simple means 
which take the matter out of the hands of 
the operator. It has been seen that the 
criterion of danger in tripping the breaker by 
hand or automatically is that the machine is 
generating significant load. This can be 
discovered either by a wattmeter or by the 
position of the valves. All that is required, 
therefore, is that any tripping impulse to the 
breaker should be blocked if either a watt- 
metric relay indicates significant load, or a 
contact on main or governor valve shows 
that this is not in the almost closed position* 
(see Fig. 3). 

{t will be clear that in healthy conditions, 
when the valves respond practically instan- 
taneously, tripping of the mechanical trip 
knob or of the electrical emergency button 
(which also clears the mechanical end), will 
result in the load falling to zero very quickly 
and hence the trip impulse to the circuit 


° Patent applied for. 
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breaker will be passed through with a delay 
so short as not to be noticed. (Electrical 
fault trip impulses should also be arranged 
to operate the mechanical trip gear direct, 
as does the electrical emergency trip button.) 

If, however, the governor valve fails to 
close, the load will stay on and the tripping 
impulse to the circuit breaker will be blocked, 
so runaway will be avoided. According to 
Fig. 3, an alarm then sounds, warning the 
operator that he must shut the isolating 
valve. In healthy conditions the alarm will 
give a short pip during the fraction of a 
second required for the valves to close, thus 
indicating that everything is working cor- 
rectly. 

The operator is left free to trip the machine 
at his own discretion, though he will, of 
course, be warned to ascertain that it is not 
doing load except in acceptance tests (and 
occasionally thereafter from time to time) 
when it is necessary to test the main and 
overspeed governors by actually throwing 
off load. This is legitimate so long as suitable 
precautions have been taken, such as checking 
that the main and overspeed governors have 
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RELEASE LATCHING OF 
GOVERNOR AND 
EMERGENCY VALVE 


Diagram shows at 1, 2 and 3, three contacts, any one of which 
will suffice. 


2 Governor valve contact (closed when valve closed). 
3 Emergency valve contact (closed when valve closed). 


Fig. 3—Protective circuit against runaway 


been “* exercised” immediately before and 
are in operating condition. 

It also may be objected that if an electrical 
fault develops in the machine, the proposed 
protective gear will delay the clearance. It 
is true that if the valves fail to close, the 
fault will not be cleared until the operator 
closes the isolating valve, and by then con- 
siderable fault damage could occur in the 
alternator. However, this must be regarded 
as the lesser of two evils. It is more important 
to save the machine from runaway. The 
additional delay of a fraction of a second in 
clearing the machine when the valves cor- 
rectly respond is a minor drawback by 
comparison. The protection of the electrical 
part of the machine cannot be regarded as a 
purely electrical matter. However, if desired, 
an exception can be made in favour of 
certain special kinds of electrical fault 
tripping impulses by passing these direct to 
the circuit breaker on the ground that the 
damage likely to result from interfering with 
or delaying tripping exceeds that due to risk 
of mechanical bursting. As mentioned 
earlier, a three-phase fault in the machine or 
busbars may relieve the machine of load, 
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hence if a wattmetric relay is used, the tripping 
impulse will not be intercepted. However, in 
this case it makes no difference and a smash 
cannot be averted. The only remedy is to 
try to ensure immunity against such faults. 

In addition to the connection proposed 
above, it appears possible to obtain still 
further security against runaway by breaking 
the vacuum. In case 3 listed (and others) 
the damage was limited because before the 
speed had risen sufficiently to burst the 
alternator, the last row turbine blades came 
adrift and went through the exhaust hood. 
The speed rise was thus arrested—an example 
of inadvertent vacuum breaking. It appears 
that to fit a vacuum breaker and to operate it 
from the overspeed bolt, would also provide 
added security at low cost. Though this is 
stated by one American maker not to be 
much help, it was formerly common and is 
done by one Swiss maker. It may be expected 
to become normal practice once more in 
view of the trend to reduced flywheel effect 
already mentioned, which demands augmen- 
tation of braking to limit the rate of speed 
rise. The consequent sudden change of end 
thrust in a machine with an odd number of 
exhausts is a drawback which has to be 
weighed. 


GENERAL DESIGN 


It will be appreciated that lost load relays 
or acceleration governors which give the 
governor advance warning of an impending 
speed rise benefit only fair weather behaviour 
and are not therefore discussed. The same 
applies to other features which lead to faster 
response, such as use of higher servo oil 
pressures or higher speed flyballs or improved 
forms of speed detector. In runaway con- 
ditions the main governor must have failed 
to respond and hence improved speed of 
response is irrelevant, though, of course, this 
is valuable from other points of view. 


APPLICATION TO OTHER PRIME MOVERS 


While steam turbines have been mentioned 
so far, it should be appreciated that recipro- 
cating steam engines, diesel engines and gas 
turbines are equally vulnerable and liable to 
runaway. A diesel depends entirely on its 
governor for stability, since if this sticks a 
substantially constant quantity of oil will be 
fed per stroke and hence air and fuel will 
increase roughly proportional to rising speed. 
The same applies to a gas turbine if it drives 
its own fuel pump and own air compressor. 
A recent case is reported of a diesel which 
ran away and became a total loss by con- 
suming lubricating oil lying in the inlet 
manifold. Steam engine runaways caused by 
valves sticking due to deposits from the steam 
are not uncommon. 


SUMMARY 


Ordinarily three independent things are 
necessary to cause most runaways, viz. 
failure of main governor, of emergency 
governor and tripping of the circuit breaker. 
Two recent spectacular runaways in England 
have occurred through the same cause, viz. 
unnecessary tripping of the circuit breaker on 
load when both main and emergency valves 
were unable to close. Both smashes could 
have been averted by a simple protective 
connection described which prevents inad- 
missible on-load tripping by protective 
devices and which can be applied to all 
prime movers. A better form of emergency 
valve recommended is not so subject to 
jamming. A vacuum breaker operated by the 
overspeed trip will add further security. 
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Twin-Jet Aircraft 


A two-seat version of the ‘* Lightning "’ figizer, 
previously designated the English Electric ‘‘ P.11,”’ 
made its first flight on May 6 : it was airborne for 
half an hour and attained supersonic speed. It 
is stated that the progress made with this version, 
which is in production in parallel with the single- 
seater, will ensure that trainers will be available 
for pilot conversion at an early stage in the 
operational life of the ‘‘Lightning.”” The com- 
pany’s chief test pilot reported after the first 
flight that the two-seater handled as well as, if 
not better than, the single-seater ; since the 
fighter is temperature (t.a.s.) limited, it would 
be expected that the performance would be 
markedly inferior only in rate of climb. The 
first two-seat “‘Lightning"’ is seen RIGHT : 
it is intended to carry full operational equipment, 
although the nose cone does not appear to be 
dielectric. Notice the bulges to carry air past 
the cockpit to the upper engine ; the wing is 
built in one piece from tip to tip. 

On May 13, 1949, another two-seater with 
twin “‘ Avon’ engines made its first flight, the 
prototype ‘‘Canberra."’ Believing that it is 
virtually unprecedented for an aircraft to be in 
production for so long, the English Electric Com- 
pany celebrated the tenth year of “‘ Canberra ”’ 
flying at their Samlesbury aerodrome. The 
BOTTOM photograph shows a newly completed 
aircraft taxying out for its first flight test ; other 
new and rebuilt aircraft surround it. RIGHT 
is one of the later versions, a Mk. Vill with offset 
cockpit canopy, under construction, with an 
‘* Avon "’ awaiting installation in the foreground. 
The design is dominated by the single spar wing 
construction, which includes transport joints 
outside the nacelles: the engines are virtually 
buried, the size of the nacelles being dictated by 
the spar depth, and the illustration BELOW 
shows how the tail pipe is flattened where it 
passes through the spar. On the left (inboard) 
side of the engine bay can be seen the pivot of 
the inwards-retracting main undercarriage. One 
version of the ‘* Canberra,’ the T.XI, is equipped 
to train “‘ Lightning ’’ crews on the *‘ Airpass ”’ 
radar and also for active countermeasures, lead- 
ing to the speculation that the new aircraft 
might also be able to perform the latter role. 
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Heinz Factory at Kitt Green 


Yesterday, May 21, marked the official opening of the new 
factory built for H. J. Heinz Company, Ltd., at Kitt Green, 
near Wigan. The site has an area of about 150 acres, of 
which only a small part has been developed. Planning has 
been based on a production of 122,000 tons per year and 
provision made for expanding facilities to raise production to 
250,000 tons per year. The accompanying aerial view of the 
factory shows the main production building in the centre with 
the employee services building to the left and the can-making 


plant to the right. 


XPANSION of demand, commercial 
developments, the introduction of new 
manufacturing techniques and the need to 
evolve new products, coupled with the know- 
ledge that the leasehold of the Standish factory 
could not be acquired, influenced H. J. Heinz 
Company, Ltd., to build a new factory at 
Kitt Green, near Wigan. The site for the 
project covers an area of approximately 
150 acres, of which a considerable part was 
unsuitable for building purposes owing to 
there being old coal mines beneath. A 
further 8 acres forming the bank to a 
stream on one of the boundaries were too 
steep to be used for building purposes. 

The practical part of the site suitable for 
development is on the brow of a hill and even 
here there were difficulties in that there was a 
considerable gradient of about | in 40 to 
contend with. This, in conjunction with 
the company’s specified requirements, led to 
the adoption of a particular form of basic 
circulation, while the size of the project 
allied to certain provisions for expansion 
favoured consideration being given to a 
two-storey concept. Planning had to satisfy 
area requirements for storage and production 
and for a labour force operating on a shift 
system, while the production layout had to 
permit of the maximum flexibility to suit the 
widely varying outputs of the many processes 
and also any future changes in the production 
machinery. Although details vary, the 
processes are similar and in general the 
sequence is preparation, cooking, can-filling, 
sterilising, packing and labelling and, finally, 
despatch. As designed and built, the two- 
storey arrangement has been adopted, the 
upper working level serving unloading, 
storing, preparing and cooking, while the 
low level caters for filling, sterilising, packing, 
warehousing and ramped roads provide 
access for the delivery of raw materials and 
the despatch of finished products. The 
ramped roads have Pyrotenax cables 
embedded in the surface layer so that the 
surface can be warmed to prevent the 
formation of ice and other dangerous con- 
ditions for road vehicles. There is a mezza- 
nine floor between the production levels which 
serves as a circulation space for personnel 
and the housing of the services. By means of 
a covered bridge, this floor is linked with the 
employee services building and the main 
entrance to the factory. To the north of the 
production building, and separated from it 
by an area reserved for expansion, is the can- 
making factory which feeds the cans via an 
Overhead gantry to the mezzanine floor, 
‘cady to be gravity fed to the filling lines. 
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The main building covers an area of 
64 acres and has a volume of about 15,000,000 
cubic feet and the corresponding figures for 
the employee services building are 1 acre 
and about 1,300,000 cubic feet respectively, 
while the can-making building and work- 
shops account for about 14 acres. The main 
building is of steel frame construction with 
floor loadings ranging from 900 Ib per square 
foot in the warehouse to 475 |b in the raw 
materials area and 350 |b in the production 
section. The employee services building is 
of reinforced concrete frame with a floor 
loading of 80 Ib per square foot. The pro- 
duction building is designed on the open 
plan system without light wells and is there- 
fore completely mechanically ventilated 
through suitable supply and exhaust ducts 
with the relationship between supply and 
exhaust and also the number of air changes 
per hour varied to suit requirements, the 
total capacity being 1,000,000 cubic feet per 
minute. The heating system is designed to 
maintain an internal temperature of 65 deg. 
Fah., with the outside temperature at 30 deg. 
Fah. and in the production section this is 
achieved by steam to air heater batteries 
assisted by low pressure hot water radiators, 
convectors and unit heaters and by steam to 
large floor pattern unit heaters in the ware- 
house and raw material sections. The total 
capacity of the heating system is 85,000,000 
B.Th.U. per hour and the heat source is 
steam generated at 150 lb per square inch and 
reduced to 65 Ib per square inch. 

Some 8000 tons of structural steel and 
2000 tons of reinforced steel have been used 
in the construction and the foundations 
consist of cast in-situ bulb-footed piles, each 
of which carries about 45 tons. We illustrate 





below the maia production building and 
employee services building and the connecting 
personnel bridge. 


PRODUCTION LINES 


When fully operational, it is expected that 
the factory will have a production level of 
122,000 tons per year and that this can be 
raised to 250,000 tons per year when the area 
reserved for expansion is developed. Accom- 
modation is provided for 1500 men, of whom 
500 work at night, and about 500 women 
engaged solely on day work. 

The raw materials, which are supplied 
under contract from farms, are delivered by 
road to the factory and up a ramp road to 
the canopy for unloading to the raw 
materials store. Here the vegetables are 
inspected and bagged and some are placed 
in a cool store, which is maintained at 32 deg. 
to 35 deg. Fah., while the meat goes to cold 
rooms maintained at 10 deg. to 12 deg. Fah. 
by refrigerator plant supplied by J. and E. 
Hall, Ltd. As and when required, meat is 
forwarded to the meat room where it is 
cut up in “ hydroslicers,” pressure cooked in 
steam retorts, then diced and passed on to 
the soup kettles. Chickens pass through a 
thawing out tank and are cooked before 
being hand stripped and diced ready for 
soup making. The vegetables are prepared 
by passing over shakers, to remove dirt, 
followed by a coarse and first wash and 
abrasive peeling and then to the hand 
trimming tables from which they are con- 
veyed to storage ready for dicing. Handling 
is by means of screw elevators and a series 
of belt conveyors and all movement is 
sequence controlled. 

For the making of soup in the batch 





A personnel bridge connecting the employee services building (on the left ) with the production building 
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system a mix of either meat or vegetables is 
made up and delivered to soup kettles, 
which are steam jacketed, and some of 
which we illustrate. After cooking, the 
contents are dropped to a finisher or straight 
tube to a stock tank and then through 
strainers to the filling line. Soup is also 
made in the continuous process and here 
the ingredients are placed in a cold mix 
tank, having twin stirrers, and afterwards 
pass through a steam injection system for 
cooking, and thence to a stock tank and 
through a sieve to the filling line. On the 
lower floor of the production building cans, 
delivered by conveyors from the can-making 
plant, are sterilised in temperature controlled 
hot water and then filled and the top cap 
fitted. The filled cans are washed and con- 
veyed to the sterilising section where they 
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the beans are gravity fed down to the can- 
ning section where the cans are filled and 
sauce added, the sauce being prepared in a 
special section in a manner similar to the 
preparation of soup. 
Throughout the production building strin- 
gent precautions are taken in the matter of 
hygiene to ensure that the food is not con- 
taminated in any way. Air supplies are 
filtered, machines are regularly washed down 
and the floors and walls cleaned, while the 
internal design of the building facilitates 
the attainment of a high standard of clean- 
liness. ‘ 
The product itself is being constantly 
checked to ensure that standards are being 
maintained. There is a testing panel to 
check consistency, &c., and samples are 
forwarded direct to the laboratory by a 





are loaded into rectangular baskets which 
are then placed in automatically controlled 
steam sterilising retorts. Later the baskets 
are unloaded and the cans forwarded to 
labelling and packing stations and then to a 
finished goods warehouse. In the sterilising 
area the loading and unloading is by the 
Busse system and each labelling machine is 
designed to handle 600 cans per minute. 
We include a general view of part of the 
filling and labelling department. 

Beans have an individual production line; 
they are continuously weighed and pass 
over a “scalperator ” toremove large trash and 
then are graded in Boby sifters to the size 
required. They pass through an air stoner 
and then on to a battery of electronic sorters 
where the beans are sorted to a colour 
standard, those accepted being bagged and 
stored while those discoloured or having 
other defects are automatically rejected. 
Part of the sorting equipment is shown 
herewith. As required for production the 
beans are removed from storage, treated in a 
wet stoner, which operates on a flotation 
system, pass over a vibratory dewatering 
screen to a blancher tank and are then 
pumped through a 4in diameter pipe, some 
2000ft in length, arranged in loops with a 
fixed rate of rise. Just ahead of the pump is 
a steam injection heater and the beans now 
cooked are discharged from the pipe at a 
temperature of about 140 deg. Fah. to a 
wet stoner, followed by a vibratory shaker 
sieve and are then fed through an oven. 
They pass over a continuous weigher and 
are inspected on a vibratory conveyor 
before being fed into the main feed hopper 
which supplies the feeding line over a 
vibratory screen. From the preparation level 


soup kettles 


Lamson tube system so that the product 
can be tested for acidity, salt level, viscosity 
and colour; in addition, selected finished 
goods are subjected to a bacteria test. 


SERVICES 
Provision of steam for process and other 
services is by three Babcock and Wilcox 
oil-fired water-tube boilers, each rated at 

50,000 Ib per hour at 160/b per square 
inch, and designed to burn high viscosity 
fuel up to 3000 seconds Redwood. The 
plant has been built in the open, similar to 
oil refining practice, A fourth boiler is to 
be built and the area is laid out for the 
addition of four more boilers should plant 
extensions so warrant. For each boiler 
there is a Howden induced draught and a 
forced draught fan, and to take the boiler 
gases are two chimneys each 6ft in diameter 
by 120ft in height. Fuel is delivered by road 
to two 600-ton tanks, which only occupy half 
the space allocated for oil storage, and the 
oil is pumped to two 25-ton daily service 
tanks. There is a 45kW oil preheater 
between the daily service tanks and the 
pumping and heating units. The boiler 
plant and pump room can be seen in an 
accompanying illustration. 

. Two 230,000 Ib per hour boiler feed pumps, 
one steam and one electric, are provided and 
there is a Permutit hydrogen-ion base 
exchange water treatment system rated to 
handle 8000 gallons per hour. Steam is 
delivered through a I14in diameter main to 
the factory and the boilers are controlled by 
Bailey meters. 

Compressed air for service in the main 
building is provided by three “‘ Broomwade ”’ 
dry cylinder carbon ring compressors each 
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rated to deliver 180 cubic feet per minute of 
oil free air at 100 Ib per square inch. 

The factory uses a very large quantity of 
water for process cooling and washing-down, 
and located under the employee services 
building are two storage tanks, each holding 
250,000 gallons. Four Worthington-Simpson 
800 gallons per minute, two-stage, high-lift 
centrifugal pumps, one of which is a stand-by, 
draw the water through a 1Sin suction and 
discharge against a head of 120 Ib per square 
inch through a 10in main to the production 
building. There is space for a fifth pump and 
the pump motors are pipe-ventilated and 
insulated to reduce noise. To produce water 
for washing-down purposes there is a 
chlorination plant supplied by Wallace and 
Tiernan, Ltd., which provides chlorinated 
water in two strengths, namely, 50 p.p.m. 
for floors and 5 p.p.m. for conveyor sprays, 
&c. Gas supplies are provided by the 
North Western Gas Board at 4in water gauge 
and the pressure is raised to 13in water gauge 
by two Keith Blackman gas boosters, one 
working and one stand-by. Each booster 
has a capacity to handle 15,000 cubic feet 
per hour and there are arrangements for them 
to work in parallel, if required, at 25,000 cubic 
feet per hour. 

All the services are piped to a service 
corridor on the mezzanine floor in the 
production building—here are to be found 
piping for process and heating steam, con- 
dense, process and domestic hot water, 
process cold water, chlorinated water, cooling 
water, compressed air, gas and electrical 
mains, &c., from which separate branches are 
led to the individual departments. Reducing 
valves break down steam pressure to that 
required for the various processes and both 
steam and gas are metered for costing 
purposes. 

An extensive heat recovery system, of 
which we include a diagrammatic arrange- 
ment, has been installed in which waste heat 
is extracted from the water cooling the steam 
heated sterilising retorts to supply hot water 
to eight 2750 gallon storage cylinders, from 
which the water is forwarded to the produc- 
tion area by two 600 gallons per minute 
pumps at 120 lb per square inch. Water from 
the cooling tower ponds is pumped to the 
retorts and then passes by gravity to the hot 
well, and this water is circulated through 
three 3-75x10® B.Th.U. per hour low 
temperature heat exchangers, which it enters 
at about 118 deg. Fah. and returns to the 
hot well at about 102 deg. Fah., by three 
600 gallons per minute primary pumps at 
30 Ib per square inch. Two 600 gallons per 
minute secondary pumps handle water which 
is raised in temperature to about 100 deg. 
Fah. in the above heat exchanger and which, 
therefore, heats the cold water which has 
been pumped from the intake tanks to a 
20,000 gallon storage tank on the roof. The 
hot water storage cylinders are interconnected 
with another set of calorifiers having as a 
primary heating medium flash steam from the 
main condense tank. For the three 4,000,000 
B.Th.U. per hour high temperature heat 
exchangers there are two 450 gallons per 
minute pumps. 

The retort cooling water system provides 
for the cooling, sterilising and recirculation 
of a maximum of 110,000 gallons of water 
per hour, the actual rate of flow being deter- 
mined by factory demand and controlled 
by a venturi meter which automatically cuts 
the pumps in or out. Three 600 gallons per 
minute pumps forward the sterile water at 
120 Ib per square inch to the retorts. Aficr- 
wards, as already noted, the water is returned 
to the hot wells, passes through the hea! 
recovery unit, and is then pumped to ‘i 
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top of the reinforced concrete forced draught 
cooling towers, of which there are eight. In 
passing down through the towers against an 
upward flow of air, the water is cooled to 
about 70 deg. Fah. and is collected in a 
35,000 gallon balancing tank, from which it 
flows through five gravity filters into the 
clear water tank. The filters are automatic in 
operation and back washing is initiated on a 
time control setting instead of on the basis 
of loss of head. The quantity of the water is 
maintained by chemical dosing, the plant 
having good flexibility and adding a coagu- 
lant and a correcting dose of lime, as required. 
Sterilisation of the water is by chlorination 
equipment which is fitted in duplicate at 





Boiler plant and pump house 


A section of the filling and labelling department 
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alternative points in the cooling tower circuit. 

A separate system of sewers collects the 
trade effluent from the factory and discharges 
to the north-east corner of the site near the 
boiler plants. At this point the sewer has a 
capacity of 624 cubic feet per minute and the 
flow is divided to pass through two grease 
traps, one for low flows of about 500,000 
gallons per day and the other for the higher 
flows of approximately 750,000 gallons per 
day. Next the effluent enters the screening 
plant, consisting of four screens, two con- 
veyors and elevators and an overhead collect- 
ing hopper, into which the screenings are 
deposited ready for disposal by lorry. Each 
screen is rated at 40,000 gallons per hour 
without the vibrator 
and between 50,000 to 
60,000 gallons per 
hour with vibration. 
From the screens the 
effluent passes through 
a measuring flume to 
two balancing tanks, 
each of 125,000 gallons 
capacity, which control 
the rate of flow to the 
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Bean sorting equipment on the upper production floor 
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trunk sewer, to a maximum of 80,000 gallons 
per hour, as required by the local authority. 
A sampling unit is installed at each tank. 
Waste from the vegetable preparation room 
after passing through a disintegrator is 
discharged via a stainless steel shaft, which 
is fitted with a spray pipe for cleaning pur- 
poses and surmounted by an extractor fan, 
and a manhole on the ground floor into a 
sewer which joins the trade effluent sewer. 
Effluent from the screening plant is recircu- 
lated to ensure that the waste will flow, there 
being two 500 gallons per minute pumps, 
one being a stand-by, for this purpose. 
Mechanical supply and exhaust ventilation 
systems are installed in the production build- 
ing and there are five ventilation plant rooms 
of which No. 3 is located on the roof. In 
each of rooms Nos. | and 2 there are 
twelve supply and eleven exhaust fans, the 
total supply capacity per plant room being 
125,000 cubic feet per minute. Twenty-four 
supply fans of 480,000 cubic feet per minute 
total capacity are located in plant room No. 3 
and twenty-nine exhaust fans of similar 
capacity. In plant room No. 4 are five supply 
and five exhaust fans, the capacity of each 
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Diagrammatic arrangement of heat recovery system 
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set of fans being 44,000 cubic feet per minute, 
while in room No. 5 there are four supply 
and four exhaust fans of 36,000 cubic feet 
per minute capacity per set. All the fans 
are of centrifugal pattern supplied by Keith 
Blackman, Ltd. In addition, there are twelve 
axial flow fans for ventilating the various 
service plant rooms, such as the transformer 
rooms and sixteen extraction fans over 
steam hoods. The supply air is filtered in 
automatic continuous cleaning viscous oil 
filters. In the can-making plant there are 
fifteen fans, mainly exhaust, having a total 
capacity of 60,000 cubic feet per minute. 

In the warehouse, heating and ventilation 
is by jet stream floor pattern unit heaters, 
provided by Copperad, Ltd., from which air 
is discharged just below ceiling level and 
above the stored goods, the air throw being 
about 100ft to 120ft. The air returns down 
to lower levels through the pallets to the 
inlets to the heaters, which are at floor level. 
Steam for heating purposes is piped at 
35 lb per square inch and each heater is 
thermostatically controlled and rated at 
300,000 B.Th.U. per hour. Ducts from roof 
level provide for fresh air to be added. 

Power at 6-6kV is supplied by the North 
Western Electricity Board to an intake sub- 
station equipped with Metropolitan-Vickers 
oil-immersed switchgear, which feeds two 
6-6kV ring mains, one of which supplies 
three and the other four substations, all 
equipped by Brush Electrical Engineering 
Company, Ltd. In these seven substations 
there are distributed fifteen SOOkVA trans- 
formers, which supply power at 415V. To 
meet possible increased demands for power 
owing to future expansion of the factory 
provision has been made in each station for 
the installation of an additional transformer. 
Three of the substations each supply three 
distribution points in the main production 
building. There are a number of 10kVA 
transformers, which provide power at 110V 
for portable tools, and the system has earth 
leakage protection which operates at 10 
milliamperes. The lighting fittings in the main 
production buildings are semi-recessed and 
are both spray-proof and vermin-proof, 
and the twin tubes provide lighting at 
20 lumens per square foot. 

The architect for the project was J. Douglass 
Mathews and Partners, while G. H. Buckle 
and Partners were the consultants for the 
mechanical and electrical work, and John 
Taylor and Sons were the consultants for 
drainage, trade effluent and water cooling. 
Other consultants included Kaylor and 
Pick, Ltd., Mr. Niels Lisborg, R. T. James 
and Partners, Mr. A. C. Aston, and A. Boxall 
and Partners. The general contractor was 
A. Monk and Co., Ltd., Warrington, and 
the main sub-contractors were Peirson and 
Co., Ltd. (structural steelwork), Z. D. Berry 
and Sons, Ltd. (mechanical ventilation and 
heating), and Barlow and Young, Lid. 
(electrical). 





INTERNATIONAL INSTITUTE OF REFRIGERATION.— 
The first International Congress of Refrigeration was 
held in Paris in 1908 and shortly afterwards in 
January, 1909, the International Association of 
Refrigeration was established and after the first 
world war became an intergovernmental organi- 
sation with headquarters in Paris. To-day, half a 
century later, there are thirty-five member countries. 
The general conference defines every four years the 
main tasks of the Institute while the technical board 
co-ordinates the scientific and technical activity of 
the nine International Commissions. A congress is 
held every four years and the next is arranged for 
August 19 to 26, 1959, at Copenhagen. Full members 
of the Institute are Governments but others may be 
nominated as “ Associate Members’’ who will 
receive a Bulletin published every two months. Appli- 
cation for Associate Membership should be made 
to the International Institute of Refrigeration, 177, 
Boulevarde Malesherbes, Paris 17°. 
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Modification of “ Zeta ” 


Modifications carried out in 1958 to improve the performance of ‘* Zeta” were 
described in a paper* presented at the recent I.E.E. convention on thermonuclear 
processes, held in conjunction with the British Nuclear Energy Conference. 
These modifications consist of the installation of a stainless-steel bellows liner 
in the torus, ignitron switching and simplification of the pulse circuit, and improved 
vacuum pumping, stabilising field and diagnostic facilities. Experiments are in 
progress on the modified machine, known as“ Zeta IA.” Abstracts from the 
paper are reproduced here. 


XPERIENCE with “Zeta” in 1957 

showed that it was desirable to improve 
its performance in both scientific and engin- 
eering aspects, and late in that year the 
design and installation of a number of 
modifications were undertaken, aimed at 
the following improvements : 

(a) Reduction of liner maintenance diffi- 
culties. 

(6) Improvements to the vacuum system 
to reduce contamination of the discharge. 

(c) Improvement of the axial field to 
reduce damage to the liner by arcing and 
improve stabilisation of the discharge. 

(d) Circuit modifications to increase the 
rate of energy input to the discharge and to 
improve control. 

(e) Improvement of diagnostic facilities. 


LINER SYSTEM REDESIGN 


The “ Zeta” torus and liner system is 
described in the papert by Butt ef al.! 
Operation at gas cur- 
rents above 160kA 
was limited in duration 
to prevent excessive 
damage to the liner 
system, but even then 
the life of the liner 
system was _ short, 
necessitating costly and 
time-wasting over- 
hauls. Consideration 
was therefore given to 
the use of other mat- 
erials from which a re- 
placement liner might 
be manufactured. Dr. 
P. C. Thonemann had 
already suggested that 
a continuous liner of 
sufficient resistance to 
ensure that its shunt- 
ing effect on_ the 
discharge was small 
would inhibit break- 
down of the main gaps 
in the torus body. 

Materials testing 
with a smaller torus* 
had already shown 
that stainless steel had 
a shorter conditioning 
period and a reduced 
tendency to arc after 
conditioning than 
other common materials. The problems 
were to achieve a sufficiently high resistance 
and to assemble inside the aluminium torus 
a second tube which was required to be 
continuous and insulated from the torus 
wall. 

In “* Zeta” the discharge resistance is of 
the order of 3 milliohms, and it was con- 
sidered that a liner resistance of 25 milli- 
ohms would be satisfactory, resulting in peak 
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liner currents of 120kA at the voltages 
envisaged, i.e. 3kV per turn. Calculation 
showed that a simple tube of the required 
dimensions, fabricated from 15 mil stainless 
steel sheet, would have a resistance of only 
5 milliohms, but it would also be too weak 
to withstand the pressure differential result- 
ing from vacuum failure. 


TABLE I.—Stainless Steel Liner Resistances 











Resistance 
Temperature, —~- 
deg. Cent. Calculated, Measured, ohm 
ohm (accuracy + 1 per cent) 
Oe ae 0-020(a) | 0-020 %c) 
0-020 &(d) 
ME: Gon. cde Tene 0-025(b) | 0-026(c) 








(a) Resistivity p= 74 microhm-cm. 


(6) Temperature coefficient of resistance=0-001 part per 
deg. Cent. 


(c) Calculated from 50 c/s input to transformer. 
(d) Bridge measurement. 


























































Fig. 1—Constructional features of — stainless steel liner system in 
7) IA ” 


Both these effects were overcome by 
corrugating the surface of the tube (two 
and a half corrugations per inch, each 0-7in 
deep). The bellows construction simplified 
bending the straight assemblies to a toroida! 
shape, while the constant resistance per turn 
distributed the liner current evenly over the 
liner cross section. The liner was manu- 
factured by forming and welding techniques 
developed for pipe expansion joints, suitab!) 
adapted to the size and gauge of shect 
required (see Fig. 1). Measurements 02 
liner resistance are given in Table I w::h 
the calculated figures for comparison. 
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Main Gap and Constructional Joints in the 
Liner. —The design of the insulated main 
eap joints in the torus body remained 
unchanged in ‘principle, although minor 
alterations have been made to improve the 
cooling and heat shielding of the polythene 
insulator. The problem was to make the 
electrical connection between the two halves 
of the liner capable of carrying peak liner 
currents of 120kA under the conditions 
imposed by the original design, in which 
each joint is situated in the middle of the 
5ft long S5ft diameter core tunnels with no 
means of access. An assembly with 240 
double-contact fingers is used, accurately 
located in all planes with respect to, but 
insulated from, the torus body, and able to 
cater for any creep of the polythene insula- 
tion. The polythene insulator withstands 
the compressive loading of atmospheric 
pressure acting over the cross section of the 
torus (see detail 2 im Fig. 2). The contact 
fingers are of molybdenum, which did not 
weld to stainless steel on tests carrying pulse 
currents of 1-SkA per contact. The liner 
is made in three parts for each quarter torus, 
and is insulated from the torus body with 
Mycalex (grade LDS) spacers. Although 
Mycalex is brittle and easily damaged, it 
can be worked into the simple shapes 
required, and has proved satisfactory for 
use in vacuum at the temperature required. 
At the window blocks, slotted stainless 
steel rings (colanders) (Fig. 1 and detail 1 
in Fig. 2) allow for vacuum pumping of the 
inside of the liner and for direct access to the 
discharge for experimental (or diagnostic) 
purposes. The liner is sealed to the torus 













“iy, Jif 
(Pa 
Wis il it 







3 
E 






THE ENGINEER 


body at this point to maintain isolation 
between the main vacuum pumping system 
and the separate vacuum systems pumping 
the interspace between the liner and torus. 

A port has been provided in each quarter 
torus for electrodes for pre-ionising the gas 
and for the insertion of diagnostic equip- 
ment. These ports are insulated from the 
torus but connected to the liner (see detail 
4 in Fig. 2). 

Liner Temperature and Cooling.—It would 
be unnecessarily complicated to water-cool 
the liner directly as had been done in the 
original design. Furthermore, an improve- 
ment in the vacuum base pressure could be 
achieved if the liner were allowed to run 
hot, the limit of 400 deg. Cent. being imposed 
by the Mycalex supports. All the stored 
energy from the condenser bank (43kW mean 
power) apart from the primary losses and 
penetrating radiation (X-rays, neutrons, &c.) 
is deposited in the liner by direct resistance 
heating and from the discharge. 

To increase the radiation losses, the outer 
surface of the liner has been oxidised. 
Calculations based on a stainless steel emis- 
sivity of 0-85 and a torus wall inside 
surface emissivity of 0-3 (approximately) 
showed that radiation heat transfer from 
the liner to the torus body would be satis- 
factory. Furthermore, the liner mass 
(970 Ib for bellows only) is sufficient to limit 
the calculated temperature rise per pulse to 
2-3 deg. Cent. with an input of 0-5 MJ. 

Welding of cooling tubes to the torus 
body would distort the original alignment 
of the two halves of the torus. Therefore, to 
cool the torus, aluminium water cooling tubes 
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Fig. 2—Details of continuous stainless steel liner system 
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welded to shaped backing plates have been 
screwed or riveted to the torus body, between 
the axial field coil formers, and connected 
to the original liner cooling system. 

Axial Field Exclusion—The penetration 
time of the axial field through the stainless 
steel liner is short (some microseconds). 
One of the requirements for the stabilisation 
of the discharge is that only a small fraction 
of the flux from the interspace between 
torus and liner should pass through the 
liner during this discharge.* Therefore, }in 
diameter copper wire rings were fitted in the 
bottom of the liner convolutions, increasing 
the field penetration time to about 7-5 milli- 
seconds, compared with the discharge time 
of 4-5 milliseconds. 

Although the voltage drop between the 
peak of one convolution and the next could 
not exceed 2-3V, the individual rings were 
insulated from the liner to inhibit arcing 
between the copper and the outside of the 
liner, which could initiate breakdown of 
the liner torus insulation. The copper rings 
were therefore flame sprayed with alumina. 
Constructional details of the copper rings 
are shown in Fig. 2. 

Liner Manufacture and Assembly.—After 
initial fabrication and rolling, sections of 
the liner were oxidised in a muffle furnace. 
Because it was not found possible to prevent 
oxidisation of the inside of the liner, the 
oxide was removed by silica-sand blasting. 

Tests on small specimens had been 
initiated concurrently at Harwell and un- 
fortunately showed that the embedded grains 
of silica caused excessive arcing, there being 
no conditioning after 1000 test shots.* 
However, experiments on _ silica-blasted 
samples subsequently cleaned in a mixed 
acid pickle, which reduced the detectable 
silica on the metal surface to approximately 
2ug per square centimetre, showed that 
conditioning occurred after 200 shots. There- 
fore all liner sections were pickled, the outer 
surface being protected by polythene sheet 
and adhesive tape. This simple measure 
satisfactorily prevented removal of the outer 
oxidised layer. 

The flange and contact rings are in align- 
ment to within 0-025in on centres and the 
flanges parallel to within 0-035in. The 
contact fingers in the liner were tested for 
wipe and 98 per cent of the contacts have 
the designed wipe and pressure. 

All construction and assembly stages after 
pickling were carried out using protective 
clothing, clean tools and equipment, and the 
parts were protected with polythene sheet 
at all possible times. Before final assembly, 
all parts of the torus and liner system were 
cleaned with ethyl alcohol. These measures 
were taken to ensure minimum contamina- 
tion of the discharge channel by grease, &c., 
which would not be completely removed by 
outgassing. 


IMPROVEMENTS TO THE VACUUM SYSTEM 


In “ Zeta IA,” constructional difficulties 
have not allowed full advantage to be taken 
of the continuous liner system in respect of 
the vacuum requirements. The liner contact 
joints at the torus main gaps form a low 
pumping speed labyrinth rather than an 
effective seal, and the liner torus seals at 
the window blocks are not as good as 
desired, thus lowering the pressure differ- 
ential across the liner wall. The original 
liner arrangement involved some 200 rubber 
O-ring seals in joints in the torus wall, and 
while the number has been halved in the 
present assembly, there are still too many, 
all giving rise to small leaks. For example, 
vacuum test of a similar torus quadrant 
without liner mounting seals showed a leak 
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rate of about 5 millimetre-micron per second, 
which is nearly two orders of magnitude 
better than has been achieved on “ Zeta 
1A.”". While the liquid-nitrogen traps have 
been improved in design, the traps and 
a large surface area between them and 
the liner cannot be heated for outgassing. 

Details of Modifications to the Vacuum 
System.—The pumping arrangement remains 
as on “ Zeta 1,” ie. four 14in—9in diffusion 
pumps for the discharge channel and eight 
6in pumps for the torus liner interspace.* 
To improve the torus vacuum base pressure 
to 10-’mm Hg, guard rings® and refriger- 
ated chevron baffles have been fitted to 
all vacuum pumps and redesigned liquid 
nitrogen traps to each 14in-9in pump. 
The liquid-nitrogen traps provide surfaces 
at or close to liquid nitrogen temperature 
throughout the pumping passage. 

The control scheme has been simplified 
by the removal of air actuation from all 
except the fine side valves and the rough 
pumping line has been removed. The rough 
pumping must now be done by pumping 
through the diffusion pumps. This results 
in a more tedious operating procedure, but 
the removal of all except essential valves and 
pipework was considered necessary to obtain 
the improved base pressure. The use of 
silicone fluid has been retained." ° 

A large amount of complex equipment is 
required for investigation of the behaviour 
of a gas discharge, much of it connected 
directly to, or inserted in, the discharge 
channel.’ The design of this equipment 
has been modified to ensure the minimum 
contamination of the discharge. 

Vacuum Equipment Tests—A series of 
tests were carried out with this modified 
system to determine the pumping speeds of 
the system at the window block and torus 
gap for various gases (nitrogen, deuterium, 
argon and hydrogen), and the pressure 
distribution around the torus. 

A base pressure of 2-4x 10-’mm Hg has 
been achieved ; the pressure in the liner 
torus interspace is about four times lower 
than that in the discharge channel when the 
latter is at its working pressure of 10mm Hg. 


IMPROVEMENT OF THE AXIAL FIELD 


Work in 1957 on “ Zeta 1” suggested 
that the discharge was not uniform, and the 
inner surfaces of the aluminium liners 
showed more arcing at the torus gaps and 
the window blocks than elsewhere. In spite 
of the fact that the calculated m.m.f per 
centimetre was correct on the axis of the 
torus, it was realised and proved that inhomo- 
geneities were present, particularly at the 
outside of the window blocks and torus 
gaps. Temporary water-cooled windings 
fed from a second variable d.c. supply had 
been installed at these places. 

Careful detailed design of the new primary 
winding mountings in the restricted regions 
of the main gaps in the transformer core 
tunnels and at the window blocks made 
available space to redesign the extra coils in 
the axial field system, using cable and coil 
construction similar to the original. Only 
one d.c. supply is now required, thus simpli- 
fying the control. 

The torus departs from toroidal geometry 
at the main gaps and window blocks and it 
is difficult to ensure that the axial field lines 
are everywhere parallel to the walls. There- 
fore, when designing the new coils it was 
decided to aim at a 5 per cent higher field 
at these places, so that lines of force which 
penetrate the walls have only a relatively 
short path length in the plasma. 

A complete survey of the new field con- 
figuration was made with the torus and 
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redesigned field system assembled in position 
in the transformer core. Three methods of 
measurement were adopted. The first was to 
measure the total flux in the discharge 
channel in some thirty planes in one quad- 
rant perpendicular to the discharge, using a 
search coil of approximately the same 
diameter as the liner ; the results are shown 
in Fig. 3, the small variations being due to 
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This was due to the rapid reversals of 
voltage at the transformer terminals caused 
by changes of discharge impedance. The 
voltage at the capacitor is, however, relatively 
smooth. Moreover, this position has the 
advantage that clamp current flows in the 
making ignitrons, biasing them against 
reverse curtent due to oscillation between 
the feeder inductance and the capacitor.'" 
The pulse circuit of 











$$ 10 CURVE A EARLY TEST. * Zeta IA” is shown 
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Fig. 3—Axial field plot in n.e. quadrant The damping  te- 


the lumped coil formation of the winding. 
Secondly, compass plots were taken of the 
field direction on the horizontal median 
plane of the torus to give direct evidence 
that the designed configuration was being 
achieved. Lastly, the flux distribution in 
the plane perpendicular to the discharge 
channel was measured, using a small search 
coil, with satisfactory agreement between 
calculated and measured values. 


PRIMARY CIRCUIT MODIFICATION 


In ‘* Zeta,” experience with ignitrons on 
clamp circuit duty suggested that they might 
be sufficiently reliable as series switches to 
replace the original making switch, i.e. the 
mechanical switch—saturable reactor com- 
bination.’ * * The clamp ignitron is required 
to hold off a reverse voltage of 25kV and the 
making switch a forward voltage of 25kV, 


other requirements (/>50kA, conduction time 
2-4 milliseconds) being similar for the two 
duties. The use of ignitrons in place of the 
switch-reactor combination removes from 
the firing-control circuit the variables due to 
the mechanical switch operating time jitter 
(about 1-5 milliseconds) and the saturable 
reactor delay of 0-5 to 2:5 milliseconds 
(depending on applied voltage). Thus, im- 
proved synchronisation of the main pulse 
with diagnostic equipment, oscillographs, 
&c., is possible. Moreover, the removal of 
the saturable reactor from the primary circuit 
reduces the fixed circuit impedance. To 
secure a further increase in [ and a reduced 
current rise time, the “* Zeta” primary cir- 
cuit was examined and other improvements 
were made as described below. 

Ignitron Switching—Development work 
by the manufacturer and results of the test 
programmes at A.E.R.E. showed that 
BK.178 ignitrons in parallel appeared to 
meet the requirements for both making and 
clamping duty. However, the cathode 
jacket temperature should be between 20 deg.- 
25 deg. Cent., the lower limit being set by 
the required peak current and the upper 
limit by the hold-off voltage. The ignitron 
anode seals are heated (by means of infra- 
red lamps) to working temperature before 
the application of voltage, to achieve reli- 
ability of voltage hold-off. At currents 
above about 1kA the arc drop in an ignitron 
is about 50V, and to ensure satisfactory 
current balance, resistance is added in 
series with each ignitron. 

The clamp ignitrons have been moved 
from their former position on the trans- 
former to the point between the capacitor 
and the making ignitrons. The former 
position was unsatisfactory, because the 
clamp ignitrons sometimes ceased conduct- 
ing early in the pulse and would not re- 
ignite, in spite of the use of holding anodes. 


sistance is divided 
between the series and clamp paths to 
reduce losses in normal operation and to 
limit the reverse voltage on the capacitor 
during clamping. In spite of satisfactory 
operation into dummy loads, the making 
ignitrons were unreliable when working into 
the main transformer ; after a short period 
of operation above I5kV, they sometimes 
failed to deionise during the 0-5 second 
period between a discharge pulse and the 
start of condenser charging, thus short- 
circuiting the charging supply through the 
transformer primary. Investigation showed 
that this was due to the long decay of trans- 
former magnetising current in the making 
and clamping ignitrons. As in “ Zeta,” the 
core-bias current was not interrupted during 
the discharge pulse. The bias current is 
now reduced from 350A to 10A prior to the 
main pulse, and the time-constant of the 
transformer-pulse magnetising-current decay 
has been reduced from 100-200 to less than 
2 milliseconds, because the core flux now 
reduces to the remanance point. It is reversed 
subsequently to the opposite remanance point 
by the bias supply. The reduction of 
available flux swing (about 10 per cent) is 
acceptable in the present circuit. With this 
sequence of circuit operation, the ignitrons 
carry current for less than 6 milliseconds 
and operate satisfactorily. 

Reduction of Fixed Circuit Impedance.— 

A non-linear resistor was incorporated in the 
original “* Zeta’’ circuit to limit voltage 
reversals." * Because the discharge imped- 
ance is now known and the clamping opera- 
tion has proved satisfactory, this non-linear 
resistor has been removed from the circuit. 
The effect of this is to increase the voltage 
applied to the transformer by approximately 
4kV, with a proportional increase in peak 
current.! 
_ The leakage inductance of a transformer 
is principally a function of winding geo- 
metry. The original design anticipated a 
mainly resistive discharge. Consequently, 
transformer leakage inductance was 4 
secondary consideration, and for mechanical 
simplicity, the primary winding was placed 
directly on the ring cores. Since the dis- 
charge proved to be inductive! the winding 
has now been positioned as close as possible 
to the torus, thus reducing the leakage 
inductance. 

The new winding has twenty-four turns, 
twelve inner turns in insulating tubes carried 
on the transformer core and twelve outer 
turns on the torus, short bolted intercon- 
nectors completing each outer turn through 
the core tunnels to allow withdrawal of the 
torus. Both sets of conductors are spaced 
evenly about the median plane of the torus 
and are distributed round the discharge-tube 
circumference as far as possible. Where not 
supported on the core in the tunnels, the 
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Fig. 4—Main circuit of ‘* Zeta IA ”’ 


outer turns are run in glass-fibre tubes 
clamped with stainless steel bands to wooden 
saddles over the axial field coils. 

The cable remains as previously used, 
namely 0-1 square inch stranded copper 
with rubber insulation, and has been arranged 
for 8:1 or 4:1 turns ratios, balance being 
preserved by connecting the top inside 
conductors to the bottom outside and 
vice versa. 

Sequence Control and Protection.—The 
main sequence control is provided, as pre- 
viously, by a drum timer revolving once every 
twelve seconds to control the charging of 
the capacitor bank and the necessary auxil- 
aries. The timer signal opens an electronic 
gate to pass either a synchronising pulse 
from a diagnostic experiment or an intern- 
ally generated pulse in the case of non- 
synchronised operation, to trigger the time 

‘ bases of monitoring oscillographs and, after 
a short time delay, to fire the making ignitrons 
sO initiating the discharge. 

The stainless steel liner has simplified the 
protection system. in “* Zeta IA.” Should 
the discharge fail to strike, the liner resistance 
itself is sufficiently low to discharge the 
capacitor bank without saturating the trans- 
former core, at both turns ratios, the circuit 
being over-damped under these conditions. 
Thus, over-swing of the condenser voltage 
does not occur, and the dump ignitron and 
its associated trigger and monitoring system 
have been removed.! 

Circuit Tests—Using low. voltages on 
the capacitor bank, the damping in the 
clamp circuit was checked, and the feeder 
and transformer leakage inductance were 
measured. For the latter, the torus main 
gaps were short-circuited and an additional 
resistance to give critically damped con- 
ditions was inserted in the primary circuit. 
The fixed circuit inductances in “ Zeta” 
and those of the modified circuit are given 
in Table II. The modifications have decreased 
the discharge current rise time from 1-2 to 
0:8 milliseconds and increased the peak gas 
currents from about 200kA to about 280kA 
with a turns ratio of 8:1; the equipment 


has not yet been used with the 4:1 turns 
Tatio 


Using dummy loads to simulate the torus 
liner resistance, discharge resistance and 
inductance and the transformer leakage 
inductance, the complete circuit has been 


TABLE Il.—Fixed Circuit Inductances 


“Zetal” “Zeta lA” 
Turns ratio a=) 8:1 
uH vwH 
Feeders and switches ... ..._... 0:21 0-19 
Saturable reactor (saturated value) 0:9 — 
Transformer primary leakage ... 2°17 1-22 


Total external inductance ... ... 3 1-4 
Values given are accurate to 5 per cent and are all referred to 
the secondary using appropriate turns ratios. 
tested under controlled conditions. These 
results and comparison with calculations 
based on a simplified circuit have been 
discussed by Tosswill and Hope." 


IMPROVED DIAGNOSTIC FACILITIES 


In addition to the original control and 
monitoring console,'* a second twin Memo- 
tron unit has now been coupled to the eight- 
channel oscillograph and incorporated in a 
new “ diagnostic console.”’ Selected measure- 
ment signals can be routed to the oscillo- 
graph via a patch panel, and any two of 
these signals can be simultaneously moni- 
tored on the new Memotron unit for signal 
level, &c. Instruments are also provided on 
this desk to indicate important parameters 
such as capacitor voltage. 

To overcome pick-up troubles, all signal 
leads are now run in screened balanced-twin 
cables (75 ohms and 300 ohms), the screens 
being earthed at the eight-channel oscillo- 
graph and all oscillographs provided with 
balanced input amplifiers. Electrical measure- 
ments have been improved in detail, particu- 
larly the transformer primary voltage, where 
two potentiometers of the same ratio are 
now used to reject the significant voltage 
which appears between earth and the earthy 
side of the transformer owing to return- 
circuit inductance (see Fig. 4). 
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Obituary 
SIR JOHN DALTON, M.L.E.E. 


Sir JOHN DALTON, who died in London on 
May 14 at the age of seventy, was a well- 
known figure, both in the electrical manu- 
facturing industry and in electricity supply. 
He was for many years chairman of W. T. 
Henley’s Telegraph Works Company, Ltd., 
and director and general manager of the 
County of London Electricity Supply Com- 
pany and associated companies from 1927 to 
1945. 

On leaving school he trained as an electrical 
engineer and on the outbreak of war in 1914 
he joined the Royal Engineers (Signals) and 
served in France, being promoted to the 
rank of captain in 1917. He was appointed 
honorary colonel of the Royal Corps of 
Signals in 1941. 

He was called to the Bar at Gray’s Inn in 
1922 and began to earn a reputation as an 
authority on the law relating to electricity 
supply. From 1922 to 1927 he served as 
legal adviser to the Electricity Commission 
before joining the County of London Elec- 
tricity Supply Company. He was also a 
director of the London Power Company. 
His published works included Electricity 
Act, 1926, and Electricity Act, 1947, and he 
was the editor of Wills’ Electric Lighting. 

During the 1939-45 war he was regional 
controller of fuel and power for London and 
South East England and chairman of the 
public utilities coal committee. From 1948 
to 1953, he was director of the Cable Makers’ 
Association and in 1955 he was president of 
the British Electrical Power Convention. 
When he retired from the office of chairman 
of W. T. Henley’s Telegraph Works Com- 
pany, Ltd., last year, he remained a member 
of the board of directors. He was knighted 
in 1942. 
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TRAFFIC ENGINEERING DipLoMA.—The Institution 
of Highway Engineers announces the initiation of an 
examination for a diploma in traffic engineering, the 
first session of which will be held in the spring of 
1960, The syllabus is in course of preparation and 
intending candidates are invited to communicate with 
the secretary of the Institution of Highway Engineers, 
47, Victoria Street, London, S.W.1. 

AUTOMATIC CONTROL OF HYDROGEN PRODUCTION. 
—An oil gasification plant, utilising a new, largely 
automatically controlled process for the large-scale 
production of hydrogen, has recently been com- 
pleted by Imperial Chemical Industries, Ltd., at 
Billingham, Co. Durham, the site erection of the 
instrumentation and control equipment for the 
process being carried out by Constructors John 
Brown, Ltd. The highly instrumented and largely 
automatically controlled piant is extensively equipped 
with safety locks, alarms and signals. The main 
control room, which is air-conditioned, houses two 
control panels, each 60ft in length, on which are 
mounted the flow, pressure and temperature instru- 
ments, together with the signal lights, safety locks 
and motor controls. Continuous stream analysis 
and plant performance monitoring is carried out in 
three separate instrument rooms equipped with 
analytical instruments which include infra-red 
hydrogen sulphide analysers, oxygen analysers and a 
mass spectrometer for quality control. Many 
important temperatures are monitored continuously 
and automatically. 
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Moon as Radio Reflector 


Ir was announced on May 15 that messages 
had been transmitted from the Jodrell Bank 
radio telescope to the United States of 
America by using the moon as a reflector. The 
frequency used was 201 Me/s. Signals were 
received at the United States Air Force Research 
Centre, Massachusetts, where the receiving 
aerial corsisted of an 80ft diameter dish. We 
are informed by Pye Telecommunications, Ltd., 
maker of the transmitting and receiving equip- 
ment used with the Jodrell Bank telescope, 
that reflection via the moon enables far greater 
distances to be covered than by using a tropo- 
spheric scatter system, which has a maximum 
range of approximately 200 miles. A link via 
the moon could cover theoretically half the 
Earth’s surface and could also use a very wide 
band of frequencies compared with the limited 
band in which tropospheric scatter working is 
practicable. Consistency of communication is 
also likely to be much higher than by systems 
using reflecting layers in the atmosphere, which 
are very unstable. 

The joint statement on the Jodrell Bank 
experiments recalled that experiments at Jodrell 
Bank on the reflection of radio waves from the 
moon which were made some years ago led to 
the conclusion that it ought to be possible to 
use the moon as reflector of radio waves for 
long distance radio communication. A prelim- 
inary demonstration that such reflected signals 
were in fact intelligible was given by Professor 
A. C. B. Lovell (Director of Jodrell Bank) 
during the B.B.C. Reith Lectures last autumn. 

The recent experiments have met with the 
success which was to be expected on the basis 
of the earlier investigations, and a preliminary 
lunar link was established during last week. A 
number of scientific measurements have been 
carried out using various audio-tones., 

Mr. John Brinkley, managing director of Pye 
Telecommunications, Ltd., has stated that his 
company has been examining the possibility of 
communications over great distances of the 
Earth’s surface via the moon because it was 
felt that present short-wave communications 
were very unreliable. It was hoped to produce 
a smaller radio telescope in the future with 
more power and higher frequency, with a 
diameter of 25ft instead of Jodrell Bank’s 250ft. 


Institution of Metallurgists 

Art the fifteenth annual general meeting of the 
Institution of Metallurgists, which was held in 
London on May 12, Professor A. J. Murphy was 
elected president in succession to Mr. W. E. 
Ballard, and delivered a presidential address in 
which he said that successive councils of the Institu- 
tion had always realised that, in order to advance 
the status of the metallurgical profession, 
adequate standards of admission to the Institu- 
tion’s various grades of membership must be 
maintained. He went on to discuss the Institu- 
tion’s participation in the work of the Joint 
Committee for National Certificates in Metal- 
lurgy and explained that the committee was now 
almost ready to publish its revised scheme pro- 
viding for a higher national diploma as well as a 
higher national certificate. The Institution’s own 
requirements, Professor Murphy added, would 
be issued shortly ; if all the hopes were realised, 
it would become known to the world that the 
Licentiate or Associate of the Institution was a 
man whose technology was based on a really 
sound foundation of science, mathematics and 
engineering. Metallurgy, Professor Murphy 
commented, was certainly one of the branches of 
technology in which advances were liable to be 
made with disconcerting rapidity and techno- 
logical knowledge based merely on a grasp of 
current practice served its owner poorly when he 
was confronted with an entirely new situation. 

At the Institution’s annual luncheon sub- 
sequently the principal guest was Sir Harold 
Roxbee Cox, vice-chairman of the National 
Council for Technological Awards. 


Thermal Efficiency of C.E.G.B. 
Power Stations 


A REDUCTION in fuel cost, equivalent to just 
over £4,500,000, resulted last year from the 
improved thermal efficiency of the power 
stations operated by the Central Electricity 
Generating Board. The overall average thermal 
efficiency during the twelve months of 1958 was 
25-99 per cent as compared with 25:38 per 
cent for the previous year. 

Over one-third of the 84,670 million units 
supplied from these stations in 1958 was pro- 
vided by the twenty most efficient stations. 
These stations had an average efficiency of 
30-23 per cent, their individual percentages 
being as tabulated here. 


Therma! 
C.E.G.B. Stations efficiency, 
per cent 


Castle Donington (near Derby) 32-91 
31-20 


Ferrybridge B (near Knottingley) 
Drakelow (near Burton-on-Trent) 30-84 


Willington A (near Derby) 3-76 
Stourport B (H.P.) 30-31 
Meaford B (Stone, Staffs) 30-22 
Wakefield B .. es 3-12 
Stourport B (L.P.) 30-09 
Tilbury . é gts : 30-04 
Rogerstone (near Newport)... ... 30-03 
Marchwood (near Southampton) 30-02 
Stella South (near Newcastle upon Tyne) 29°99 
Portishead B (near Bristo]) 29-84 
Littlebrook B (Dartford) 29-73 
Hams Hal! C (near Birmingham) 29-52 
Plymouth B . Piers 29-46 
South Denes (Yarmouth) ... ie 29-40 
Stella North (near Newcastle upon Tyne) 29-30 
Dunston B Il (near Newcastle upon Tyne) 29-08 
Ince (near Ellesmere Port) .. 28-89 


Training in Radiation Dangers 


THe United Kingdom Atomic Energy 
Authority has announced preliminary plans to 
extend knowledge about radioactivity and to 
train the specialists needed to deal with radiation 
hazards. 

The problem of national needs in this field 
has been under consideration since June, 1958, 
by a committee on training in health and safety, 
appointed (under the chairmanship of Sir 
Douglas Veale) by the Authority, following 
recommendations made by one of Sir Alexander 
Fleck’s committees set up by the Prime Minister 
after the Windscale accident. Two interim 
reports have already been given to the Authority 
by the Veale committee and the final report is 
expected later this year. 

The first interim report recommended special 
post-graduate courses at umiversities to train 
graduates in science or medicine to undertake 
specialist posts in the field of radiological health 
and safety. It is expected that two such courses 
will be available in London University by 
October, 1959, one run by the Royal Marsden 
Hospital and the other by the Middlesex and 
St. Bartholomew's Hospitals, jointly. The 
possibility of similar courses at Birmingham and 
Edinburgh Universities and the Royal Technical 
College, Salford, is also being discussed. 

The second report recommended a summer 
school to be held this year at Oxford for people 
who, although not engaged on full time health 
and safety duties, need some knowledge of the 
problems involved. Accordingly a course will 
be held at New College in August for candidates 
sponsored by Government departments or 
official organisations. It is regarded as a 
** pilot’? scheme; numbers will be limited and 
it will not be possible to accept individual 
applications. Those invited are expected to 
include medical officers of health, local 
government officers, hospital administrators, 
some senior civil servants and representatives 
of industrial managements. 

Whether a national training centre is desir- 
able is a question still under consideration by the 
committee, together with the part to be played, 
in the training of experts, by the Atomic Energy 
Authority, universities, colleges of advanced 
technology and technical colleges. 


Telephone Answering Machine 


A NEw telephone-answering machine manufac- 
tured by Gate Electronics, Ltd., Tudor Grove 
London, E.9, provides the user with the facility 
of recording his own messages, so that, subject 
to Post Office approval, information’ additional 
to identification and instructions to the caller 
may be given. Normally the duration of incom- 
ing messages is set at three minutes, but is 
variable up to six minutes. The receiving tape 
has a capacity of three hours, and for convenience 
in transcribing it also carries the answer tape 
transmissions which mark the beginning and 
end of recorded messages. A foot-switch con- 
trols starting and stopping of the tape when 
playing back. Mechanical interlocking between 
the top tape deck switches prevents incorrect 
operation. Messages may be played back into 
headphones or a built-in loudspeaker, or tapes 
may be removed and played back elsewhere. 

_ The internal apparatus consists of six units 
interconnected by cableforms with plugs and 
sockets so that any unit may be removed and 











Mounting of independent chassis units in cabinet of 

telephone answering machine. The “‘ answer ’’ tape 

is at the bottom and the playback loudspeaker on 
the cabinet door 


replaced without interference with the internal 
electrical connections. The units comprise the 
answer loop tape deck, power pack, control unit, 
monitor, playback amplifier and top tape deck. 
Thermionic valves are used, except for the silicon 
zener diode which forms the basis of the monitor- 
ing circuits by which the sequence of events is 
initiated, and provision is made for discriminating 
between speech and noise, such as dialling tone, 
which would tend to hold the equipment opera- 
tive and return an engaged signal after a caller 
had finished recording his message. Delays of 
about fifteen seconds are allowed after “ picase 
speak now” has been given and during the 
recording of a message to ensure that the equlp- 
ment does not shut down during brief pauses. 
The connection is held by a bias system under the 
control of the zener diode and no modifica! on !s 
made to the normal telephone and its 'adle 
switch. When a call is received, the bias be. »mes 
effective and silences the bell after four rin: 


























fast Cargo Ship ‘‘ Bulimba ”’ 


Tere sailed recently from London the first of 
five cargo ships which have been and are being 
built for the Australia to the Persian Gulf 
service of the British India Steam Navigation 
Company, Ltd. This service has been pioneered 
and fostered by the company, so that from 
a small beginning in 1947 there are now four 
9000-ton “‘C”’ class ships on the run, and it is 
these ships which the new “ B”’ class ships are 
to replace. The “ Bulimba” (illustrated here- 
with) and her sister ships have been designed 
specifically for this particular service and incor- 
porate the experience already gained, together 
with individual requirements as revealed by a 
detailed trade survey. Basic thinking suggested 
that to satisfy requirements economically the 
fleet should consist of several comparatively 
small ships of moderately high speed so as to 
provide a flexible and frequent service. The 
* Bulimba ” is the second ship of this name to 
be owned by the company, the first being a ship 
of 2503 tons gross which was built in 1881, 
acquired for the fleet in 1899 and sold in 1922. 

The design particulars finally decided upon 
were: length between perpendiculars 395ft, 
breadth moulded 59ft, depth moulded to upper 
deck 32ft 6in, deadweight 7324 tons, gross 
tonnage 6796, and service speed 16 knots. The 
order for all five ships was placed with Harland 
and Wolff, Ltd., to be built and engined at 
Govan. Exhaustive tests in the Denny Experi- 
mental Tank, including performance among 
waves simulated to cover anticipated sea con- 
ditions, were carried out before deciding upon 
the hull form. The ship as built has a forecastle, 
combined bridge and poop, and two con- 
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are arranged to port and starboard of No. 3 
hatch on the second and third decks, and to port 
and starboard of No. 4 hatch on the second 
deck, while four deep freeze compartments are 
placed on the upper deck abreast No. 4 hatch. 
The total capacity of the holds is about 360,000 
cubic feet. Cargo handling has been closely 
studied and all the weather deck hatchways are 
fitted with MacGregor push button controlled 
single pull steel covers. At the tween decks 
the MacGregor covers are of flush pattern 
hydraulically operated by remote control from 
the weather deck. Cargo handling is by both 
derricks and cranes, and there are five 3-ton 
ASEA electric cranes which have an operational! 
radius so placed that they cover the whole 
of No. 1 and No. 4 holds, the forward part of 
No. 2 hold and the after part of No. 3 hold. 
The derrick complement, consisting of four 
10-ton units operated by four 3-ton a.c. Clarke 
Chapman electric topping winches, serves 
the after part of No. 2 and the for- 
ward part of No. 3 holds. Clarke Chapman 
and Co., Ltd., also supplied the electric windlass 
and the two warping capstans placed aft on the 
poop. 

Freon refrigeration machinery manufactured 
by J. and E. Hall, Ltd., provides for the refriger- 
ated cargo spaces, deep freeze compartments, 
domestic chambers and the needs of the air 
conditioning equipment. The holds are pro- 
tected against risk of fire. For life saving 
purposes there are two 31ft fibreglass motor 
lifeboats each of eighty-five persons capacity 
and carried under Welin Maclachlan overhead 
gravity davits. 

Electrical requirements are met by four 
350kW English Electric turbo-charged diesel- 


Fast cargo ship ‘‘ Bulimba ”’ on trial 


tinuous decks, upper and main, while six 
bulkheads divide the ship into four cargo holds, 
motor room and peak tanks, and deep tanks 
for the carriage of edible oils placed between 
No. 3 hold and the machinery space. 

Suites are provided for the captain and the 
owner on the boat deck and for the chief engineer 
on the bridge deck where the remaining deck 
and engineer officers are accommodated. In 
the house on the poop is a smoke room, dining 
saloon and saloon galley a commodious general 
office, and laundry together with a number 
of single cabins for petty officers and their mess. 
The deck and engine-room crews, mainly in 
four-berth cabins, and their messes are located 
on the upper deck. The accommodation is 
mechanically ventilated and that for the officers, 
together with the hospital, is air conditioned. 
Thermotank, Ltd., has manufactured and 
installed the equipment: the air conditioning 
Unit Is supplied with chilled brine from the 
standby plant for the refrigerator cargo space, 
and is capable of maintaining 75 deg. Fah. 
effective temperature when atmospheric con- 
ditions are 90 deg. Fah. dry bulb and 86 deg. 
Fah. wet bulb. The heating and ventilating 
unit will maintain a temperature of 70 deg. Fah. 
in the outside temperature below freezing 
( if 

‘re are three holds forward and one aft of 
the engine-room : refrigerated compartments 


driven alternators generating three-phase 
60 c/s current at 440V, arranged two to port and 
two to starboard, forward in the engine-room. 
Lighting supplies are single-phase, 230V, 60 c/s 
fed through two step down transformers ; 
fluorescent lighting is installed in the engine- 
room and the cargo holds. The cooking and 
laundry equipment is supplied through a bank 
of four single-phase transformers, one of which 
is a standby, at 230V 60 c/s. 

Propulsion is by a Harland and Wolff two- 
stroke, single-acting, opposed piston diesel 
engine having six cylinders of 620mm bore by 
1870mm combined stroke and equipped to burn 
heavy fuel. The engine is turbo-charged by two 
Napier MS 500/4 blowers and develops a maxi- 
mum ‘of 6700 b.h.p.: it drives a four-bladed 
** Noviston”’ 16ft diameter propeller at 118 
r.p.m. in service. Ample power margins have 
been provided for weather and hull*fouling, so 
that the designed. speed is normally attained 
on approximately two-thirds power. The 
cylinders are cooled with distilled water and the 
pistons with lubricating oil: the air to the 
blowers is drawn through filter silencers and 
delivered through coolers to the common air 
main connected to the scavenge belts. Exhaust 
gases are led to a silencer-boiler, of Spencer- 
Bonecourt design, mourited in the funnel, and 
the low pressure steam from this passes to a 
double effect Maxim evaporator and distiller 
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which has an output of 25 tons of fresh water 
per day. Steam at 100lb per square inch is 
provided by an oil-fired Clayton boiler when 
the ship is in port. The consultants to the 
owners were Messrs. Burness Corlett and 
Partners, Ltd. 


Electrical Installation Equipment 


A varieTy of new electrical installation 
materials and accessories is now being sold in 
this country by Siemens-Schuckert (Great 
Britain), Ltd., Brentford, Middlesex, the sole 
agent in Great Britain and Northern Ireland for 
Siemens-Schuckertwerke A.G., Berlin-Erlangen. 
Siemens-Schuckert (Great Britain), Ltd., is a 
subsidiary of a holding company which, after the 
war, purchased the pre-war German-owned 
undertaking of the same name, and it now holds 
both manufacturing and selling rights in Siemens- 
Schuckertwerke products. Recently we in- 
spected examples of the equipment now avail- 
able, which were shown for the first time on the 
company’s stand at the Factory Equipment 
Exhibition, Earl’s Court. The display concen- 
trated on articles particularly applicable to the 
requirements of electrical traders and contractors, 
and of manufacturers interested in incorporating 
in their own products specialised components 
which they may not have facilities to manufac- 
ture. 

We observed a moulded plastic distribution 
system suitable for currents up to 200A and 
designed for use in dust-laden and humid atmo- 
spheres, as well as in places where rough usage 
may be expected. Assemblies of switches and 
meters are built up by a “ wedge”’ inter- 
locking system between the various units 
which provides elasticity in the couplings. 
Components are mounted in the cases by attach- 
ment to slotted horizontal bars which are then 
screwed to fixed vertical mounting bars tapped 
at close intervals to allow maximum flexibility 
in fixing. All the switchgear, fusegear and meters 
are of standard kinds available for incorporation 
in other forms of distribution system if required, 
but switches are fitted with plastic operating 
handles of uniform design. 

A new sheet-metal distribution system known 
as “Stab”’ distribution boards, is also being 
marketed. The boards make special provision 
for the mounting of miniature automatic circuit 
breakers. A typical circuit breaker in this 
category is available at present in 6A, 10A and 
15A sizes, with 2000A rupturing capacity, but a 
25A breaker is in course of production. A 
thermal trip is provided for normal overloads, 
and an electromagnetic release for short circuit 
protection. This unit is one of several which 
have been developed in order that small 
electrical installations may take advantage of the 
improved discrimination and economy in con- 
ductor sizes made possible by circuit breaker 
protection. A range of small contactors was 

also shown, of dimensions and ratings particu- 
larly applicable to floor-heating installations. In 
the heating field, also, the company is marketing 
a 1kW infra-red heater for overhead suspension 
by chain or brackets. Heaters can be suspended 
in continuous rows by replacing the normal end 
covers with connecting covers. 


Kingston By-Pass Modernisation 
Proposals 


THE MINISTER OF TRANSPORT AND CIVIL 
AVIATION has announced that he has asked 
Surrey County Council, whose chief engineer is 
Mr. D.S. Samuel, to complete plans for modernis- 
ing Kingston by-pass with a view to starting work 
before the end of the present sor yng tng 
Kingston by-pass, which was opened in 1927, is 
one of the principal radial routes from south- 
west London. Although its usefulness has been 


seriously impaired by pre-war ribbon develop- 


ment, the Ministry estimates that its improve- 
ment would be less costly than building an 


entirely new road. The Minister now proposes 
to complete the construction of dual carriage- 
ways throughout the whole length of the by-pass, 
at an estimated cost of £1,700,000. 
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(Left) Four bushes being subjected to differing radial loads (imposed by the second order levers through the rollers), differing torsional loads (applied by the arms 
at the far side) and two different amplitudes (generated at the gréase-lubricated bearings on the pivoted arms). (Right) A constant-amplitude fatigue test machine 


Rubber-Bonded-to-Metal Laboratory 


Last week there was opened the new head- 
quarters of Metalastik, Ltd., in Leicester. The 
new building, for which the architects were 
Pick, Everard, Keay and Gimson, and the 
contractors J. Chapman and Sons, Ltd., houses 
the research department laboratories, equipped to 
carry out tests both on standard test pieces and 
on actual production components. We illustrate 
here two of the machines designed and built 
by the firm to carry out fatigue tests on com- 
ponents, in the one case small bushes such as 
might be used on vehicle suspensions or vibratory 
conveyors and in the other a large rubber spring 
for the bolsters of London Transport underground 
trains : the large machine runs at between 80 and 
160 r.p.m. A particularly important class of test 
when control of vibration is sought is the 
measurement of dynamic stiffness and damping : 
there was demonstrated on the occasion of our 
visit equipment to impose oscillating loads 
between ounces and tons on rubber test pieces 
or suspension units, the amplitude of a known 
mass being plotted on a base of frequency. 
Many of the test rigs can test components at 
controlled temperatures, and bearings of silicone 
rubber were seen under test at 100 deg. Cent. 

A further aspect of the work of the research 
department is the need to measure vibration 
and shocks in order to counteract them and 
show that they have been counteracted. Among 
the various electrical and mechanical instru- 
ments on show we were impressed by an out- 
standingly compact S.I.F.M. accelerometer pack 


to accept suspension units for road and rail vehicles 


which produced a photographic record of the 
accelerations of a vehicle along three mutually 
perpendicular axes : an additional channel can 
record angular acceleration or velocity, in order 
to allow true motion to be deduced from the 
accelerometer traces. An alternative system of 
recording with high impedance and high fre- 
quency response employs ultra-violet light 
reflected on to sensitised paper : in this case the 
record is visible and ready to use instantly, 
without any processing being needed. 


Heavy Duty Chain Factory 


Cuains for conveyors, elevators and general 
mechanical handling equipment have been made 
for thirty years by Renold Chains, Ltd., at its 
factories in Manchester and Coventry. The 
restricted amount of space available in these 
factories for this special class of production had 
for some time made it difficult to meet the 
increasing demand for heavy mechanical hand- 
ling chains when, some three years ago, the firm 
acquired an existing factory site at Burton-on- 
Trent. A new factory erected on this 54-acre 
site, which was recently opened, has been specially 
equipped for the manufacture of heavy chains 
at a cost of about £1,000,000. When full pro- 
duction is attained in the near future, nearly 
3000 toris of chains will be made a year in this 
factory and 600 people will be employed. 

The chains made by this firm in the standard 
ranges cover conveyor and elevator hollow- 
bearing pin chains of 6900 Ib and 12,000 Ib 





Raw materials store, withj'press bay in the background 


breaking load, and solid bearing pin chains of 
3000 Ib, 7500 Ib and 15,000 Ib breaking load. 
A further standard range of chains, attachments 
and wheels are available for 24,000 Ib, 30,000 Ib, 
36,000 Ib, 45,000 Ib, 60,000 Ib and 85,000 Ib 
breaking loads. In addition very heavy duty 
chains can be made for from 100,000 Ib to 
300,000 Ib breaking loads, as well as a variety of 
chains of special design for industrial applica- 
tions. 

The general practice in this factory is to make 
and stock parts for standard chains and assemble 
them to the required lengths as ordered. This 
procedure is followed as practically all the 
industrial chains required have to include 
between the standard links, links incorporating 
special brackets or attachments to suit them for 
their particular application. For this reason, 
production is organised to provide for long runs 
of standard components, with provision for the 
speedy manufacture of special parts which have 
to be incorporated in the chains on assembly. 


The main production flow down the floor of 
the new factory is from a large material stores at 
one end, through the component fabricating 
lines, to a central stores area. In this stores the 
standard components are batched together with 
the special fittings and passed on to the assembly 
sections at the lower end of the shop. Parts such 
as pins, spindles and bushes made from bar stock 
are turned in a section equipped with automatics 
and capstans on one side of the shop. The method 
of transferring work from this section to an 
inspection area is of interest. A continuously- 
driven haulage chain system set in a trough below 
floor level passes right round the machine lines. 
Trucks coupled to this chain at intervals are 
built to carry work trays into which the machine 
operators load the components in specified 
batches. The trucks carry the trays to a central 
point where the trays automatically skid off on 
to the conveyor system of a cleaning and drying 
plant. From this plant the trays gravitate down 
a roller conveyor line to inspection benches. 
Other sections of the factory are served by an 
overhead conveying system. 

The links of flat plate are either punched or 
cropped on lines of presses in the case of long 
runs of standard parts, or flame-cut on a multt- 
head machine when small numbers or heavy 
gauge plate are involved. The head of the press 
section can be seen in the accompanying illus- 
tration. Some of these machines are connected 
by conveyors for multi-operation working and 
others are served by induction heating plants. 
Parts for special brackets or other fittings re 
quired are also made in this section an 
assembled on resistance welding machine: 


Chain assembly is carried out on ‘ies of 
presses and riveting machines equipp: with 
special tooling for progressively assemb '"g “ 

im 


components into links, and connecting ! 
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together with the required brackets or other 
fittings interposed at the specified intervals. 
From inspection benches at the end of the 
assembly lines the completed chains are sus- 
nded on an overhead conveyor system and 
carried through a lubricant impregnating instal- 
lation adjoining the despatch area. At present 
components requiring heat treatment have to be 
taken to one of the firm’s other works, but a 
large automatic gas carburising plant is to be 
installed in the new factory in the near future. 


Printed Circuit Connectors 


To facilitate the interconnection of printed 
circuit units, Siemens Edison Swan, Ltd., 155, 
Charing Cross Road, London, W.C.2, has 
recently placed on the market a range of minia- 
ture multipoint connectors. These are made in 
units of ten pins and sockets, each only lin in 
length overall. At the outset the units have been 
manufactured in nylon, but P.T.F.E. insulation, 
to be introduced at a later stage, will allow for 
working temperatures between the extremes of 





Multi-way connections on printed circuit chassis 


—50 deg. and 200 deg. Cent. The accom- 
panying illustration shows two ten-way units 
mounted side by side. In each unit the spacing 
between pins is 0-lin, as is common in printed 
circuit work, while the spacing between the 
adjacent end pins of two units is 0-2in. This 
0:1 module is maintained for assemblies of up 
to sixty units and assists the planning of multi- 
way connections where strict space limits have to 
be observed. The connectors are available in 
forms other than that illustrated for general 
use in electronic equipment with wired as well 
as printed circuits, including rack assemblies. 


Electro-Mechanical Thrust Units 


A STANDARD range of self-contained electro- 
mechanical thrust units introduced by George 
Angus and Co., Ltd., Hebburn-on-Tyne, is 


available in various sizes. These units are 
designed to provide alternatives to solenoids 
and hydraulic, compressed-air and vacuum- 
operated cylinders, and they can be operated 
directly from standard a.c. electrical supplies, 
using standard switch gear. 

an electric motor, 


Each unit incor- 


porates totally-enclosed 





Electro-mechanical thrust unit in which a standard 
a.c. motor actuates a ram through gearing 
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reduction gearing, and a ram which is extended 
or retracted by a screwed shaft and nut arrange- 
ment. A limit switch device normally fitted to 
control the stroke can readily be adjusted to 
give any stroke length within the range of the 
unit. 

The “ Autoram”’ units, as they are known, 
are available in sizes suitable for thrust loads 
from 0 to 5000 Ib with maximum stroke lengths 
to suit users’ requirements. They are made for 
foot-, flange-, or trunnion-mounting, and a 
typical design can be seen in the photograph we 
reproduce. 


Elastomers Research Laboratory 


SINCE it was first commercially produced in 
1932 the production of neoprene has steadily 
expanded to meet the demands for synthetic 
rubbers. For many years E. I. Du Pont de 
Nemours and Co. has been exporting 
neoprene to this country and the Continent, 
and, as the market, especially in the post-war 
years, has expanded with increasing applications 
made possible by the particular qualities of the 
material, consideration was given to siting 
manufacturing capacity closer to existing and 
potential markets. Eventually in 1956 Du Pont 
Company (United Kingdom), Ltd., was formed, 
and to further the decision to build a full-scale 
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processing and physical testing. In the dry pro- 
cessing department, of which we include a view, 
the equipment deals with compounding and 
processing problems related to the manufacture 
of moulded products, calendered sheet, extrusions, 
wire and cable. Of particular interest is the high- 
pressure vulcanising unit which simulates the 
continuous vulcanising conditions in the wire 
and cable industry. It consists of a steam 
chamber set over a water chamber; lengths 
of wire covered with synthetic rubber are placed 
in the steam chamber and vulcanised by steams 
at pressures ranging from 100 lb to 275 Ib per 
square inch, and then lowered into the 
water chamber at the same pressure. In the 
fluid processing area is an ultrasonic homo- 
geniser, a high-speed ball mill and other machines 
such as are used by latex goods fabricators and 
paint manufacturers, &c. The extensive physical 
testing section is equipped for establishing 
dielectric strength, for measuring insulation 
resistance, resilience and hardness, and also 
resistance to abrasion and to cracking under 
repeated bending. Special electronic testing 
equipment which operates from --70 deg. to 
550 deg. Fah. enables the physical properties 
of rubber samples to be determined, from tensile 
strength to tear resistance and adhesive strength, 
while a “ weatherometer’’ simulates conditions 
ranging from intermittent rain and high humidity 
to dry and humid sunshine. Other equipment is 





Part of the dry processing department of the Du Pont elastomers research laboratory 


neoprene synthetic rubber plant, the first by the 
company outside the United States, a 380-acre 
site was acquired near Londonderry, Northern 
Ireland. To provide a technical service to 
customers and the new plant, and also to 
develop new uses for neoprene, it was decided 
last year to construct an elastomers laboratory 
at Hemel Hempstead: last week we were 
able to make a tour of this facility which has 
been completed recently. The laboratory is 
located on the industrial estate at Hemel Hemp- 
stead and occupies an area of about 5} acres 
of which less than one-third has been developed. 
The prime function of the laboratory is to 
solve problems concerning the application of 
rubber products to a large range of industries 
including : building, engineering, motor, cable 
manufacture, railways, paint manufacture, ship- 
building, aircraft construction and mining. The 
modern instruments and testing devices installed 
are able accurately to duplicate the majority of 
the processes employed by rubber manufacturers 
and to simulate working conditions so that 
suitable formulations can be arrived at for any 
specified product and operational circum- 
stances. 
There are three principal operational areas in 
the laboratory, namely ; dry processing, fluid 


designed for accelerated ageing tests, and to 
establish behaviour of the synthetic rubbers in 
varying concentrations of ozone, while a salt 
spray cabinet is associated with problems 
relating to the use of maintenance coatings of 
neoprene and “ Hypalon’’ synthetic rubber for 
the shipping industry. 


Foundry Trades Exhibition 


NEARLY a hundred firms are represented 
at the Foundry Trades Exhibition opened at 
Bingley Hall, Birmingham, by Sir Frederick 
Scopes on Thursday last, May 21. This 
exhibition, the first of its kind to be organised 
exclusively for the foundry industry and allied 
trades, will be open daily until May 30. 

The exhibits include a wide selection of 
the plant, materials and equipment used in 
ferrous and non-ferrous foundries, die-casting 
shops, &c. Much of the plant is shown in 
operation and some interesting demonstrations 
have been arranged by a number of the exhibitors. 
A complete miniature foundry manned by 
students from the National Foundry Craft 
Training Centre demonstrates the class of 
work and training carried out. 
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Industrial and Labour Notes 


Development Areas 

On Thursday of last week, the House 
of Commons debated Government policy for 
the Development Areas. The matter was 
raised by an opposition motion which called 
upon the Government to use far more 
vigorously the powers under the Distribution 
of Industry Acts to bring new industry and 
employment to the development areas ; to 
restrain excessive development in congested 
areas, and to schedule as development areas 
additional districts where high unemploy- 
ment existed. 

The principal spokesman for the Govern- 
ment was Mr. John Rodgers, Parliamentary 
Secretary to the Board of Trade. He pointed 
out that in the last few months the Govern- 
ment had taken a great many steps to 
“‘ reflate”’ the economy in an attempt to 
create a general background of further 
employment which should make the steering 
of industry easier than it had been in the 
past. His experience, since he had been at 
the Board of Trade, had shown that at a 
time when there were fewer industries on the 
move it was more difficult to steer them to 
development areas. Therefore, Mr. Rodgers 
asserted, it was essential that the location of 
industry policy should be pursued just as 
vigorously, if not more vigorously, in times 
of industrial expansion than in times when 
unemployment figures were high. The long- 
term difficulties of the development areas, 
Mr. Rodgers emphasised, would not be 
solved except by a policy of steering industry. 
That was much easier when industry was 
expanding and when there were parts of 
firms which could be hived off or whole 
industries which could be steered into the 
development areas. But, Mr. Rodgers added, 
he was convinced that one of the reasons for 
the unemployment in the development areas 
was the technological changes which were 
bound to happen and would go on happen- 
ing. No Government could seek to frustrate 
those technological changes. 


Factories in the New Towns 


The annual report of the Ministry 
of Housing and Local Government for 1958 
says that by the end of last December a total 
of over 9,700,000 square feet of factory space 
had been completed in the “ London new 
towns,” either by the development corpora- 
tions or by industrialists on land leased to 
them by the corporations. These factories, 
it is stated, give employment to over 42,700 
workpeople and are expected ultimately to 
employ over 52,000. At the end of the year, 
just over 2,000,000 square feet of factory 
space, expected to give employment to over 
7000 workpeople, were under construction. 
Most of the towns have a reasonable variety 
of industry, although the engineering industry 
represents nearly 60 per cent of the total. 

The report adds that any estimate at this 
stage of the amount of additional factory 
space needed by the time the corporations 
stop building, in order to provide employ- 
ment for new migrants and school leavers, 
must be speculative. It is thought, however, 
to be of the order of 5,000,000 to 7,000,000 
square feet over what is already under con- 
struction, most of which will be required in 
Basildon, Harlow and Stevenage. 


Employment 
The Ministry of Labour has stated 
that, at the end of March, the number of 
people in civil employment in Great Britain 


was 22,798,000 (15,138,000 men and 7,660,000 
women). This was 1000 more than at the 
end of the preceding month. 

An analysis of the figures shows that the 
biggest change during March was mainly a 
seasonal one in the building and contracting 
industries, where the labour force increased 
by 21,000 to a total of 1,470,000. In * pro- 
fessional, financial and miscellaneous services” 
the number of people employed increased by 
8000, but in the basic industries of agriculture 
and mining there were decreases in the labour 
forces of 7000 and 3000 respectively. In the 
manufacturing industries, there was an overall 
drop of 12,000 during March, making the 
total employed in those industries 9,044,000, 
compared with 9,236,000 a year earlier. In 
the vehicle building group, there was an 
addition to the labour force of 4000, making 
a total at the end of March of 1,233,000, 
but in the “ engineering, metal goods and 
precision instruments” group, employment 
declined by 9000, giving a total of 2,780,000, 
compared with 2,837,000 at the end of March, 
1958. 


Proposed Lecture Theatre 


The carrying out of the Hyde Park 
Corner reconstruction scheme has afforded 
an opportunity for the construction of a 
lecture theatre at the headquarters of the 
Royal Aeronautical Society, backing on to 
the new Apsley carriageway. The Society 
at present has no lecture theatre or back 
entrance, and were it not for the reconstruc- 
tion scheme the erection of a hall behind the 
building at 4, Hamilton Place would be 
prohibitively expensive. The theatre designed 
by Ley Colbeck and Partners would seat 
approximately 325; the planning permis- 
sions necessary to build it have been secured, 
and the land required can be leased until 
2004. If it is to be built it must be com- 
menced in September this year, and the 
council of the Society expects the cost of the 
project to be £150,000. The subscription 
income of the Society being £40,000 per 
annum, the Council is seeking to raise 
two-thirds of the total without the Society, 
and is presenting an appeal to the aero- 
nautical and associated industries. While the 
Society is eager to have contributions made 
over seven years under deed of covenant, 
since income tax paid on such sums should 
be recoverable, it is necessary for the Society 
swiftly to secure firm commitments rather 
than the qualified promises obtained to date, 
—— of the short life of the opportunity to 

uild. 


British Railways Workshops 


Early in 1956, the British Transport 
Commission announced its policy for the 
future of British Railways workshops, and 
said that the shops would, with minor 
exceptions, be fully employed for the succeed- 
ing five years. The Commission has recently 
given careful consideration to the whole 
matter with the aim of establishing policy for 
the future. Its conclusion is that the state- 
ment of principles made in 1956 still holds 
good and that there is no reason to depart 
from the general points of that policy. But 
since that time various factors, some of them 
outside the Commission’s control, have 
necessitated an acceleration of the modernisa- 
tion plan and a consequential acceleration 
in the process of shaping workshops policy 
to meet the requirements of the future. 

In formulating its future policy, the 


Commission says it has felt bound to give 
over-riding consideration to the interests of 
the railway industry itself ; to have regard 
to the future of its own employees ; to seek 
the maximum economy and efficiency in 
manufacture and repair and to ensure Close 
co-operation with industry so that the maxi- 
mum benefit may be obtained from its 
experience, resource and enterprise. The 
Commission's policy for the future will be to 
continue to use its own workshops for the 
manufacture of equipment and components 
for which the shops are laid out, as well as 
for the repair of all equipment. This is on 
the proviso that costs are competitive. The 
Commission will continue to rely on outside 
industry for the supply of new diesel and 
electric power equipment and may purchase 
complete locomotives and rolling stock from 
industry as the programmes require and 
when circumstances justify such a course. 

The Commission points out that the intro- 
duction of modern kinds of motive power 
and equipment must lead to a reduction in 
the existing fleet of steam locomotives and 
rolling stock. The reductions in work- 
shop capacity of British Railways resulting 
from the implementation of this policy will 
be carried out by phases, of which only the 
initial phases can be decided at this time. 
There will also be a reduction in the orders 
placed on outside industry, especially for 
wagon repair. The trade unions concerned 
have been informed of these developments in 
the Commission’s policy. 


Iron and Steel 


The Iron and Steel Board says that 
steel production is improving. The output 
of ingots and castings in April averaged 
387,300 tons a week and the steel furnaces 
operated to 81-5 per cent capacity, compared 
with 76-5 per cent during March. Pig iron 
production in April was at the rate of 
231,000 tons a week, compared with 221,000 
tons in March. The Board points out 
that figures are not yet available to show how 
far the increase in steel output in April was 
due to a rise in consumption or to a decline in 
the rate of stock reduction, or to both. 

What is clear is that the increase in steel 
production in the first quarter of this year, 
compared with the fourth quarter of 1958, 
was due primarily to a lower rate of reduction 
of consumers’ stocks. Steel deliveries to 
home users during the first quarter of this 
year were about 8 per cent higher than in the 
final quarter of last year. Nevertheless, they 
were still about 17 per cent below the high 
rate of delivery reached in the first quarter of 
1958. Some improvement has taken place 
in steel deliveries to the publicly-owned and 
investment goods industries, other than 
railways, and deliveries to the consumer 
goods industries continued at a high level 
during the first quarter of this year. Recent 
indications are that demand for sheet and 
tinplate continues to be strong ; it is improv- 
ing for most of the lighter steel products and 
to some extent for heavy sections. : 

The Iron and Steel Board and the Joint 
Iron Council have announced production 
figures for iron castings in the first quarter 
of this year. The total output was 828,100 
tons, compared with 814,900 tons in the last 
quarter of 1958. The Joint Iron Council 
says that, after easing slightly in the third and 
fourth quarters last year, castings Outpul In 
the automobile section established « new 
all-time record in the first quarter 0: 1959. 
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With a hall space totalling 270,000 square metres, and an open area of 140,000 

square metres, the German Industries Fair was held at Hanover during the 

period April 26 to May 5. From small beginnings in 1947, it has developed into 

the most important technical fair on the European Continent. Although the rate 

of its physical expansion is now levelling off, its commercial importance is still 

increasing, as indicated by the growing foreign participation, which rose from 
14 per cent in 1958 to nearly 17 per cent this year, 


SIEMENS 
UCH attention was aroused by the ““ Model 
2002’ digital computer, shown on the 
main display stand of Siemens and Halske 
Aktiengesellschaft and Siemens-Schuckertwerke 
Aktiengesellschaft, Berlin/Siemensstadt-Munich- 
Erlangen. Designed to deal with a large variety 
of arithmetical work, in particular commercial 





Fig. 24—Model ‘* 2002 ’’ transistorised digital com- 
puter. A teleprinter (foreground) serves as input 
and output unit. The control desk is on the right ; 
on left (background) are the cabinets for the arith- 
metical units and memory stores—Siemens 


and administrative tasks, the ‘ 2002” (Fig. 24) 
is a fully ttansistorised machine with average 
calculating speed of 2000 operations per second. 
It uses the decimal system, representing each 
decimal figure by a binary tetrode ; a “ word” 
consists of twelve decimal figures and a sign, 
and can be interpreted as either a number, word 
Or operation. From a punched tape or punched 
card input unit, the data are transferred to a 
rotating drum store (access time 10 milli- 
seconds), from which information is trans 
ferred to a 100,000 word ‘quick access mag- 
netic core store which has an access time of 
only 5 microseconds. Calculations are carried 
out by the arithmetical unit in conjunction 
With the fast access store, and the result is 
issued to an output unit which may be a 
punched tape or punched card machine, tele- 
printer, tabulator, or analogue indicator. In the 
exhibition demonstration, for instance, the succes- 
sive positions of a series of balls bouncing inside 
a box and finally escaping through a hole in the 
bottom were continually calculated for varying 
initial conditions, and shown in rapid succession 
on a cathode-ray tube, thereby giving the impres- 
sion of the actual path being traced. ; : 

The approximately 2500 arithmetical units of 
a medium-size “2002” computer are largely 
standardised and take the form shown in Fig. 25, 
of approximately postcard-size plug-in panels, 
with printed circuits and dip-soldered com- 
ponents. 

The “Selex”’ system for the internal distri- 
bution and handling of information within an 
Organisation permits the splitting-up of informa- 
tion of a recurring kind (e.g. incoming orders) 


into components of interest to the various 
departments, such as sales, stores, dispatch, &c. 
Each component message is typed out in the 
most appropriate manner by teleprinter, or 
recorded by punched tape or card machines. It 
is only necessary to write out the complete mess- 
age once on the appropriate form. A prearranged 
punched-tape controlled programme then appor- 
tions the various sections to the appropriate 
recipients and also controls the layout of the 
transmitted items. Besides using a teleprinter, 
one can feed in information by means of the new 
** LSK ” punched card with combined informa- 
tion and programme punching. Prepared on a 
special machine, this card also shows the clear 
text above the punched holes ; it is particularly 
useful for repeat information. 

A demonstration rig showed a speed control 
for a 20kW motor, employing “ VE31” grid- 
controlled single-anode rectifiers in conjunction 
with transistorised grid circuits. This ifier 
has a current capacity of 30A and can be com- 
bined into units to handle up to 220kW, a range 
previously reserved for the Ward-Leonard con- 
verter. Its small size—it is only 350mm high 
and weighs 5 kg—makes it possible to place the 
speed control unit next to the motor. The quick 
response of this kind of speed control was made 
evident by letting the motor drive a small siren 
and varying the pitch by playing on a two- 
octave keyboard, producing an organ-like effect. 

Increasing application of cast resins has led 
to important advances in the design of high 
tension insulators. In Fig. 26 a comparison is 
made between porcelain and cast resin insulators 
for 110kV. The resins are used either pure or 
mixed with quartz powder, and are stated to 
remain stable at least up to the temperatures 





Fig. 25—Circuit panel units for model ** 2002 ”’ 
digital computer—Siemens 
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Fig. 26—110kV insulators of (left) porcelain (right) 
cast resin—Siemens 


which the bonding of porcelain insulators can 
withstand. Cast resin insulators are very 
resistant to impact, and since a smaller radius can 
be formed at the edge, they are less affected by 
dirt. Savings in size can be in many 
instances; for instance, condensers can be built 
which require no separate outer casing. 

The facsimile telecopying equipment “ Hell- 
fax” has been fitted with automatic paper feed 
so that the receiver can now operate without 
attention. A Hall generator, which is only 2mm 
wide and 0- 3mm thick, permits magnetic measure- 
ments to be carried out in very narrow gaps. 
The “Oscillomink” is an oscillograph for 
frequencies of up to 1000 c/s which records on 
paper by means of a fine jet of ink. 


FRIED. KRUPP 

The centre of attention at the stand of Fried. 
Krupp, Essen, was the BBC/Krupp high-tempera- 
ture reactor to which we have already referred 
(page 781 ante). Bilsewhere on its 5000 
square metres display area, the Krupp concern 
presented an impressive cross section of recent 
achievements, ranging from a double track- 
laying support, weighing 102 tons, as used on a 
5000 cubic metres per hour rotary excavator, 
to light-weight compressors for driving railway 
tamping tools. Another main exhibit was a 
mobile crane built by Krupp-Ardelt G.m.b.H., 
Wilhelmshaven, equipped with a 65m long boom. 
The same company showed two versions of a 
novel design of dust extractor which, it is stated, 
has been applied with particular success to the 
filtering of converter smoke. Our illustration, 
Fig. 27, shows the larger unit, for 15,000 cubic 
metres per hour ; it is a combination of a rotary 
brush and a radial extraction fan. An important 
section of the exhibition was devoted to the 
fabrication of titanium into larger components, 
exemplified by equipment for a chemical plant, 
having a combined weight of several tons. These 
included part of a fractionating column of 2m 
diameter and 2m length. Among other exhibits 
we noted a large nut for the column of a hydraulic 
press, made from a spheroidal graphite casting 
and weighing 8 tons. A diesel-hydraulic ore 
carrier for the Renn plant “ Rhein-Ruhr 2,” for 
standard railway gauge, measures 16-24m over 
buffers and weighs 50-7 tons. It can carry 
35 cubic metres of material, weighing up to 80 
tons. Equipped for pneumatically operated 
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Fig. 27—Mechanical dust extractor for 15,000 cubic 
metres per hour—Krupp 


side discharge, the bunkers are protected against 
corrosion and wear by “ Moellerit,” a plastic 
coating in which small glass beads are embedded 
by blasting while it is still soft. Progress made 
with vacuum casting by Bochumer Verein fir 
Gusstahlfabrikation A.G. was illustrated by a 
29-ton turbine shaft 5-28m long and having a 
maximum diameter of | -626m. 


ORENSTEIN-KOPPEL UND LUBECKER 
MASCHINENBAU A.G. 


Several new developments were also to be 
seen on the open-air stand of Orenstein- 
Koppel und Liibecker Maschinenbau Aktien- 
geselischaft, Dortmund. A_ universal track- 
laying excavator, the “LO72°’ was shown 
equipped with 0-3 cubic metre backacter 
shovel ; the machine has a service weight of 
8-45 tons and is fitted with a 36 h.p. diesel 
engine. A similar smaller machine is the 
“L041” with a 0-25 cubic metre shovel and 
28 h.p. engine, weighing 5-8 tons. A 
pneumatic-tyred excavator, the “ LSO41°’ can 
move on roads at up to 15km per hour and 
can be used with various excavating tools, 
including shovels ranging from 0-23 to 0-3 cubic 
metre and grabs up to 0:5 cubic metre, or as 
a crane for lifting up to 2 tons. The maximum 
thrust at the bucket teeth is 5-2 tons, and the 
weight of the machine 5-9 tons. The “ AS150” 
hopper truck is a larger version of the “ AS100” 
and is designed to carry 1-2-1-5 cubic metres 
or up to 2200 kg. An air-cooled, single-cylinder, 
two-stroke 16 h.p. diesel engine and four-speed 
and reverse gearbox give speeds up to 16km 
per hour forwards and 5-ikm per hour reverse. 
A power take-off can be fitted. The 105 h.p., 
29km per hour “ EH5S80”" grader is equipped 
with#bulldozer front blade and central grader 
blade, the latter being rotatable about the 
longitudinal axis of the machine and at right 
angles to this axis; the blade can thus be 
tilted on either side up to the vertical position. 
The machine is hydraulically operated and 
fitted with “ ZF’ power steering. An air 
compressor enables the tyre pressure to be 
adjusted at any time to requirements. The 
scarifier has nine tines and a working width of 
1300mm. The grader weighs about 12-2 tons. 

A rotary excavator-loader, design Rosetz, 
is a track-laying machine of up to 150 cubic 
metres per hour capacity, capable of taking up 
tipped material up to 500mm size and excavat- 
ing virgin soil with rock inclusions. The cutter 
has a toothed rim supported on a toothed 
spider ; it has a diameter of 1-8m and can be 
tilted about a horizontal axis to vary the cut- 
ting angle. Mounted at the end of a hydraulic- 
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ally adjustable boom, the cutter can operate 
at any height between +3-6m and 0-5m. 
Material scraped up by the cutter which Is 
mounted on a U-shaped shovel blade, is trans- 
ferred by a plate conveyor to the machine and 
from there to a 12m long band conveyor which 
can be slewed through 180 deg. The drive ts 
either electric, diesel-electric or, for under- 
ground use, pneumatic. Installed capacity 1s 
30kW. 


Fockt-WuLF G.M.B.H. 


The hydraulic jack lift shown by Focke-Wulf 
G.m.b.H., Bremen-Airport, Hiinefeldstrasse 1-5, 
(Fig. 28) is designed to serve as lifting as well 





Fig. 28—Hydraulic lifting trolley for lifting and 
transporting items up to 250 kg—Focke-Wulf 


as conveying equipment. Besides its use in 
warehouses, the trolley can be used in machine 
and press shops for setting up heavy press tools, 
&c., as our illustration indicates. With a tare 
weight of less than 100 kg, the trolley can carry 
a load of 250 kg ; height of lift is 1350mm. 


M.A.N. 


Within the framework of the Steam and 
Nuclear Power Section, Maschinenfabrik Augs- 
burg-Niirnberg A.G. showed models of a 1OOMW 
turbo-generator block and IS5O0MW _ turbo- 
generator set. For the Saarbergwerke mines, 
the company has built what is stated to be the 
largest slag tap boiler in Europe. The unit is a 
29m high Benson forced circulation boiler for 
450 tons per hour, with stop valve conditions of 
210 atmospheres and 530 deg. Cent. In order to 
achieve an efficiency of over 90 per cent, in spite 
of an ash content of 35 per cent, the ash is melted 
in the combustion chamber, at a temperature of 
some 1600 deg. Cent., and extracted at the 
bottom into a water tank and granulated. The 
combustion chamber has the usual “* U ” shape, 
with top-mounted burners firing down one limb, 
and the molten ash being extracted from the 
bottom of the bend. 

For carrying out dynamic as well as static 
tests, the 100-ton testing machine, Fig. 29, is 
equipped with pulsator and electronic measuring 
and programming devices. In static tests the 
accuracy is stated to be the same as that of 
pendulum dynamometers, while in dynamic tests 
the electronic method of measurement eliminates 
the main sources of error in determining the 
maximum and minimum loads. Means for 
calibration are built in. Both static and dyna- 
mical accuracy is stated to be +1 per cent. 

The model “* AV25/2”’ mobile crane has a 
capacity of 20 tons at 3:5m radius (full circle of 
jacks are lowered) or 16 tons at 4m (full circle 
slewing without jacks). A reinforced version 
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Fig. 29—100-ton universal testing machine with 
pulsator and electronic equipment for measuring 
static and dynamic loads—M.A.N. 


can slew 25 tons at 3m radius with jacks applied. 
For use in building construction, a 31m long 
main boom with 9m long extension jib can be 
employed. 


TRUMPF AND Co. 


An addition to its range of universal shears 
and nibbling machines is being shown by Trumpf 
and Co., Stuttgart-Weilimdorf, Josenhansstrasse 
11. The copying and co-ordinate nibbling 
machines, model “* CN63"’ or ‘* CN80”’ (Fig. 30), 
make it possible to cut sheet metal components 
without any marking-off, using templates of any 
shape. The sheet from which the workpieces 
are cut does not have to be manipulated or 
turned in any way. One or more of the first 





Fig. 30—Universal copying and co-ordinate nibbler. 

The sliding bracket attached to the upper part of 

the C-frame carries the material, the arm pro- 

jecting from the lower part, the template. The copy- 

ing feeler (spherical hand-grip) is on the right of 
the bracket—Trumpf and Co. 


items to be cut out can be employed as addi- 
tional templates, so as to enable the cutting to be 
carried out with a minimum waste of material. 
The same machine can cut out rectangular open- 
ings, the position of which is set by scales with 
reference to the edges of the plate ; no templates 
are required. With an adjustable centre c!amp, 
circles from 10mm to 600mm diameter can be 
cut out, again at any required distance from the 
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edge. The nibbling punch can cut S0kg per 
square millimetre steel sheet up to 4mm thick : 
without reclamping, sheets measuring up to 
1150mm by 2000mm can be used. When copy- 
ing, the operator has merely to run the 
copying feeler along the template which, it is 
stated, requires little effort. The machine is 
claimed to be of particular advantage in the 
production of small series for which press tools 
would be too expensive. 

An automatic feed attachment for cutting 
rounds and strips, and operated by the punch 
movement, is also being put on the market. 


ALFRED KARCHER 


An addition to its range of steam generators 
was shown by Alfred Karcher, Winnenden, 
near Stuttgart (Fig. 31). The generator con- 


tains 26 litres of water and weighs 570 kg. It 
is a forced circulation monotube boiler and 
can evaporate 200kg or 400 kg per hour 
(two stages) at 2-10 atmospheres gauge, cor- 
responding to a saturation temperature of 
133 deg.—183 deg. Cent.; superheating up to 220 





Fig. 31—200,400 kg per hour steam generator for up to 10 atmospheres 
gauge and superheat up to 220 deg. Cent. (cover removed)—Alfred Karcher 


deg. Cent. can be incorporated. Consumption of 
fuel oil ranges from 16 litres to 34 litres per hour 
depending on load. An electrical capacity of 
1-2kW is installed. Besides a steam and water 
safety valve, the boiler contains a low water 
burner cut-out, ion exchange water softener 
and excess pressure switch which cuts off the 
burner if the pressure exceeds the preset value ; 
this renders the operation automatic. Another 
model shown for the first time was a trailer 
mounted cleaning unit designed to give 600 litres 
per hour of steam of 5 to 9 atmospheres and 
140 deg. Cent., or 1200 litres per hour in a high 
pressure water jet at up to 20 atmospheres and 
75 deg. Cent. The equipment is handled in 
this country by Sermac, Ltd., 211-217, Lower 
Richmond Road, Richmond, Surrey. 


RHEINISCHE STAHLWERKE 


Thirteen of the subsidiaries of Rheinische 
Stahlwerke, Essen, were represented at Hanover, 
showing an impressive display of heavy and 
medium castings and forgings, semi-finished and 
completed components, and machinery. Men- 
tion may be made of a rotor shaft for a 1OOMW 
generator weighing 36-2 tonnes and cast in 
chrome-nickel-molybdenum electro-steel,  de- 
gassed by the Ruhrstahl-Heraeus process (circu- 
lation of melt through a vacuum syphon chamber) 
(Ruhrstahl A.G., Hattingen). A continuously- 
cast mould for centrifugally casting bronze 
propeller shaft tubes was shown by Rheinstahl 
Eisenwerke Gelsenkirchen A.G. This casting, 
made of low-phosphorus grey cast iron with 
addition of hematite, weighed nearly 7 tonnes 
and had internal and external diameters of 
660mm and 730mm, and a length of 10,020mm. 
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This is stated to represent about twice the length 
obtainable with the traditional method of 
casting. 


MESSWANDLER-BAU-G.M.B.H. 


The increased use of moisture-insensitive, 
mechanically strong epoxy resins for insulating 
high-tension electrical equipment has led to 
neater designs and considerable savings of 
space. This was exemplified by many exhibits, 
including those of Messwandler-Bau-G.m.b.H.. 
Bamberg, Niirnbergerstrasse 225, which showed 
a combined voltage and current transformer 
for 110kV, in which all insulation and insul- 
ators were made of this material, as well as the 
outer protective casing which was centrifugally 
cast. 


LOHER AND SOHNE G.m.B.H. 


On the stand of Loher and Séhne G.m.b.H.. 
Ruhstorf/Rott, were shown electric motors for 
lifts and materials hoists. Fig. 32 shows such a 
motor with square fabricated housing which 
facilitates the mounting on top of a cooling fan. 
Since the starting current 
of lift motors amounts 
to 3 or 3-5 times the 
normal current, it is the 
Starting frequency and 
acceleration which deter- 
mine the size of motor 
required in any particular 
installation. Without 
independent forced cool- 
ing by means of a fan 
or blower, the starting 
frequency lies in the 
region of 120 to 180 
starts per hour. In the 
motor illustrated, cool- 
ing air is drawn in from 
both ends, partly by 
rotor-mounted fans, 
partly by the independ- 
ent fans. The square 
shape of the casing facili- 
tates cooling the stator 
sides. The symmetry of 
the casing makes it 
possible to fit the ter- 
minal box or the fan 
at any of the sides or 
on the top, as shown 
here. For the insulation 
a tape made of inorganic 
materials, such as glass 
or asbestos fibre, and silicone resin, is used which 
has excellent mechanical and electrical pro- 
perties. Heat conduction and mechanical pro- 
tection is increased by encasing the stator coil 
ends in cast silicone rubber. 

A synchronous generator regulated by a 
magnetic amplifier was claimed to have a 
particularly small time constant. The generator 
has coupled to it an exciter equipped with a 
permanent-magnet rotor and having a very 
flat voltage characteristic. This design does 
not have any brushes and does not require 
maintenance; in addition there is a saving in 





Fig. 32—Hoist motor with separately-driven cooling 
fan to permit frequent starting. The square casing 
allows fan and terminal box to occupy different 
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length. The medium-frequency, single-phase 
exciter current is rectified and applied to the 
generator rotor and to the main windings of a 
magnetic amplifier. The two control windings 
are connected in opposition to a generator out- 
put transformer, rectifiers, and a linear and non- 
linear resistance respectively. The linear resistance 
is variable and allows the required voltage to 
be set. Two further control windings are 
employed, one to feed back the generator rotor 
voltage, the other negatively to feed back the 
rotor current. Both feed-backs are adjust- 
able, and permit the characteristic of the gener- 
ator to be varied from astatic (single operation) 
to static (parallel operation). Output voltage 
is Stated to be constant to better than +1 per 
cent. 


KARL FRANK 


In the section devoted to testing machines, 
Karl Frank G.m.b.H., Weinheim-Birkenau, 
showed an electronic tensile testing machine 
( Fig. 33) for a maximum testing force of 
1000 kg. The upper clamp is suspended from 





Fig. 33—1000 kg electronic tensile testing machine 
—Karl Frank 


the measuring system (strain gauges). The 
lower clamp is operated by a screw spindle with 
steplessly variable drive. Test speeds can be 
adjusted between 5:Smm and 1000mm_ per 
minute (or higher in special cases). A quick 
return of 1500mm per minute is available ; for 
hysteresis tests the upward and downward speeds 
are identical. The total measuring range is 
subdivided into eight ranges, for each of which 
an accuracy of +1 per cent or better is guaran- 
teed from one-fifth full scale upwards. Read- 
ings are shown on a 300mm diameter dial, and 
may be recorded. 

A Mooney shear plastometer with pneumatic 
closure of the test chamber and synchronous 
electric drive measures the plasticity of natural 
and synthetic rubbers as well as the vulcanising 
time (scorch time). Temperatures during testing 
are stated to be constant to within +0-2 deg. 
Cent. The 84:6mm diameter test rotor is 
removed by an ejecting mechanism after the 
test. 
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BorsiG A.G. 


On the stand of Borsig Aktiengesellschaft, 
Berlin-Tegel, was shown the model of a 200 ton 
per hour boiler designed for stop valve con- 
ditions of 140 atmospheres and a temperature 
of 530 deg. Cent. The boiler is unusual in 
being a horizontal design, and is described as 
a “ W-boiler’’ on account of the shape of the 
end sectional elevation; there are two com- 
bustion chambers and a central partition divides 
the boiler as far as the superheater. Each 
combustion chamber is of the Borsig-Steag 
wet bottom design, with nine roof-mounted 
burners, the shape of the chamber being 
arranged so that the hot gases enter the heating 
surfaces horizontally. In order to reach the 
high flame temperature required to melt the 
ash, the secondary air is preheated not only by 
a Ljungstrém air heater but also by a tubular 
heat exchanger. The efficiency of the boiler 
is stated to be 90 per cent at 140 tons and 200 
tons per hour, reaching 91 per cent at the normal 
load of 177 tons per hour. This is the second 
of three similar designs installed at the Bewag 
power station of Berlin-Moabit and dates from 
1957. The other two are dry-bottom boilers. 


ATLAS Copco 
The “ Air Partner’ mobile compressor was 
shown by Atlas Copco in two sizes, for deliveries 
of 10-5 and 17-5 cubic metres per minute. This 
is stated to be the first mobile screw compressor 





LB. PER SQ. IN. GAUGE 


a. 600 
TEMPERATURE °F 
Pratt and Whitney “ JT-3,"’ “ JT-4,” 
Rolls-Royce “ Conway - 


. Allison “ T-501 
. General Electric “ CJ-805” 


Fig. 34—At a mass flow of 120 lb per minute the 

efficiency of the Lysholm compressors is high enough 

for the delivery to be cooler than desired on a 
standard day—Atlas Copco 
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designed for supplying jet airliners with 
compressed air for starting and air-con- 
ditioning. The first units of this kind (Fig. 34) 
came into service in April with the Scandinavian 
Airlines System. 


FRIESEKE AND HOEPFNER 


A number of accessories for the “ Lukas” 
universal hydraulic tool system, shown by 
Frieseke and Hoepfner G.m.b.H., Erlangen- 
Bruck, enable further classes of work to be 
carried out. In one application, the flaring of 
holes in steel pipes of up to 30mm wall thickness 
and over in preparation for the welding-on of 
branch pipes, a taper mandrel is pushed through 
hydraulically from the inside. The rim of the 
hole has previously been heated to forging heat. 
For smaller pipe sizes, where the bore cannot 
accommodate a pressure cylinder, the mandrel 
can be attached to a yoke and pulled through by 
means of pressure cylinder placed under the 
yoke on either side. 


Festo MASCHINENFABRIK G. STOLL 


A four-sided automatic planer-moulder shown 
by Festo Maschinenfabrik G. Stoll, Esslingen 
a.N., is stated to profile without prior smooth 
planing. Even 1-5m long sash bars with a 
distortion of 4mm to 5mm can be profiled to 
a degree of straightness accurate to 0:2mm. 
The machine can plane pieces up to 2-5m long ; 
its motors (four or five in number) can tilt from 
0 deg. to 25 deg. and 35 deg. respectively, so that a 
wide range of profiles can be machined. Agent 
in Great Britain is Guilliet, Sons and Co., Ltd., 
28-30, Rivington Street, London, E.C.2. 
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DELLE 


Our illustration (Fig. 35) shows a compressed 
air breaker for the first 525kV transmission. 
The equipment, which is over 14m high, was 
exhibited by the maker, Ateliers de Construc- 
tions Electriques de Delle, 25, Chemin de 
Cyprian, Villeurbanne (Rhéne). It has a 





Fig. 35—Air circuit-breaker for 525kV, 2000A— 
Delle 


nominal current capacity of 2000A and a break- 
ing capacity of 2S500MVA, equivalent to an 
effective current of 29,000kA. The breaker is 
stated to have a very low air consumption, 
requiring only 12,000 litres for- a complete 
“ on-off-on’”’ cycle. Air pressure is 18-6 atmo- 
spheres. The equipment is intended for a 
Russian transmission line which is being con- 
verted from 400kV to 525kV. The breaker is 
stated to be a combination of main chambers 
equipped with voltage-dependent resistors, and 
auxiliary chambers for the damped current. 


LOSENHAUSENWERK 


For testing large structural components (fuse- 
lage and bridge sections, prestressed concrete 
units) under cyclically varying loads, Losen- 
hausenwerk, Diisseldorfer Maschinen-bau A.G.., 
Diisseldorf - Grafenberg, Schliiterstrasse 19, 
showed oil-hydraulic units which can be step- 
lessly adjusted to up to 120 loading cycles per 
minute. In contrast to the usual kind of pul- 
sator, it is stated, the “ SBE” units are supplied 
with hydraulic fluid (oil) not volumetrically 
but until the pre-set maximum pressure is 
reached. The delivery of the pump is then 
reversed until the minimum pressure is attained. 
Elastic energy liberated by the unloading is 
stored in a flywheel. It is possible, by using 
additional equipment, to apply reversing loads. 
Several groups of units can be operated in 
parallel in synchronism with identical or differ- 
ent load limits, and with any phase displacement 
required. 

An optical attachment for piezo-electric balanc- 
ing machines shows vectorially on two graduated 
screens the out-of-balance forces in two reference 
planes. 


ELMESO WERK ZEUGFABRIK 
For securely gripping cylindrical and taper 
components on a machine or bench vice, Elmeso 
Werkzeugfabrik Elfried Mengel, Solingen-M., 
P.O. Box 44, has introduced jaw blocks provided 
with a series of vee-notches, both vertical and 
horizontal, in one face, and a flat surface on the 
other. The blocks are attached to an existing 
vice by drilling two holes into each jaw to insert 

the swivelling dowel on each block. 
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Process for Coal and Minera! 
Treatment 


Arrangements have been made recent!) 
whereby Head Wrightson and Co., Ltd., becomes 
licensee for the “ Stripa *’ process in the United 
Kingdom and the Commonwealth (excluding 
Canada). The exploitation of the process wil! 
be in the hands of the company’s subsidiary. 
Head Wrightson Colliery Engineering, Ltd. 
who will use it in conjunction with the Stami- 
carbon (D.S.M.) processes which, it is stated, 
have already been incorporated in many success- 
ful plants. The process was developed at the 
Stripa Mine in Sweden, controlled by Staellberge 
Grufveaktiebolag, where high grade iron ore 
concentrates are produced. It has since been 
shown that the method can be used for the 
cleaning of coal. So far seven plants have been 
installed in recent years in the iron ore district 
of central Sweden. 

In the process a convenient separating medium 
(a suspension of magnetite or shale, for example) 
is fed to a shallow reciprocating trough and the 
mineral to be treated is added a short distance 
from the medium feed point. The medium is 
concentrated to some extent in the trough; a 
floating fraction and a sinking fraction are 
discharged separately at the end of the trough, 
the cut between them being made by an adjustable 
splitter plate. The solids for the medium can be 
fairly coarse, and medium recovery is therefore 
very simple. Further development, both for 
minerals and coal, is being undertaken jointly 
by Head Wrightson Colliery Engineering, Ltd., 
and the Dutch State Mines. It is considered 
that coal can be separated at high densities, and 
that the separators will have a high capacity: 
it is also stated that economical plants can be 
designed embodying both “* Stripa ’’ and cyclone 
washing units and suitable for both ore and coal 
treatment. The matter of licence agreements and 
the co-ordination of the activities of the various 
contractor licensees is in the hands of Staellberg- 
Stripa, Ltd., of Toronto. Applications in the 
Scandinavian countries are being dealt with by 
the staff of Stripa Mine in co-operation with 
Swedish engineering sub-contractors ; licensees 
have been appointed in Canada, U.S.A. and the 
Continent of Europe. 


Petroleum Equipment Congress 


The Third European Congress on Petroleum 
Equipment, organised by the Federation of 
European Petroleum Equipment Manufacturers, 
is being held in Paris from June 22 to 25. Twenty 
papers will be presented in English, French 
and German simultaneously, covering the 
subjects: “Safety in Refining Operations,” 
“Transport and Distribution of Petroleum 
Products,” and “ Drilling Techniques and 
Equipment.” In addition there will be a social 
and ladies’ programme. Visits will be made to 
oil installations, refineries, oil fields and 
petroleum equipment manufacturers’ works. 
Visitors to the Congress will also be able to attend 
the International Convention of Chemical Engin- 
eers, which is being held at the Maison de la Chimie 
at the same time. Inquiries should be addressed 
to Mr. G. C. Carr, Technical Adviser to the 
Council of British Manufacturers of Petroleum 
Equipment, 2, Princes Row, London, S.W.1. 


German Welding Congress 


The general theme of this year’s principal 
technical congress of the German Welding 
Association will be “ Welding and the Produc- 
tion of Energy.’’ The Congress will be held in 
Berlin during the period June 23-26. Lectures 
will be given in German and will be followed by 
discussion ; they will deal with the various 
reactor designs, their materials and welding 
problems ; special problems in electric power 
transmission ; welding in pipe construction ; 
and new developments in the field of large 
turbine and generator construction. Altogether 
eighteen papers are to be presented. Those 
interested in obtaining a detailed programme 
and enrolment forms are asked to write to ‘he 
Deutscher Verband fiir Schweisstechnik 
Diisseldorf, Harkortstrasse 23. 
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American Nuclear Engineering 
Conference 


No. Il 


(Continued from page 787, May 15) 


The fifth Nuclear Engineering and Science Conference was held at the Public 
Auditorium in Cleveland, Ohio, from April 5 to 10, in conjunction with the 1959 
** Atomfair” exhibition. The conference was organised under the sponsorship of 
the Engineers Joint Council in co-operation with twenty-seven American and 


Canadian engineering institutions. 


The exhibition was sponsored by the Atomic 


Industrial Forum and presented a comprehensive picture of the current state 


of development in the application of 


SopIuM-COOLED REACTORS 

IQULD sodium has several potential advan- 
tages as a reactor coolant. It is an excellent 
heat transfer medium ; it boils at a high tem- 
perature, permitting manufacture of high quality 
steam without coolant presssurisation, and it does 
not react with uranium. The disadvantages of 
liquid sodium coolant are its chemical reactivity 
with water and oxygen, and the radioactivity 
of the sodium isotope created by neutron 
bombardment. Operating problems originate 
primarily from the fact that reliable and eco- 
nomical equipment for handling high tempera- 
ture sodium has not yet been developed. The 
Sodium Reactor Experiment (SRE) built by 
Atomics International for the A.E.C. at Santa 
Susana, California, is designed to produce 
201MW (Fig. 9). The associated equipment 
installed by the Southern California Edison 
Company produces and distributes about 
6000kW of electricity. The SRE went critical 
in April, 1957. Initial operation was held to a 
fraction of full power, because of the high 
thermal stress to which certain components 
would have been subjected had a full power 
scram occurred. After the installation of an 
eddy current brake in early 1958 to cut down 
the flow of sodium in case of a scram, full 
power operation was attained and has been 
continued during a major portion of the last 

six months. ; = 
Atomics International, under a Commission 
contract in the Power Demonstration Reactor 
Programme, continued during 1958 with design 





Figs. 9 and 10—(Left) 20tMW sodium 
Enrico 


atomic energy in American industry. 


and development of a 75,000ekW high tem- 
perature sodium-cooled, graphite-moderated 
reactor to be built on the grid of the Consumers 
Public Power District at Hallam, Nebraska. 
A groundbreaking ceremony was held in June 
for the conventional part of this plant, called the 
Hallam Nuclear Power Facility. Reactor con- 
struction is scheduled to begin this year, with a 
completion target date for the reactor in 1961. 
The Nuclear Development Corporation of 
America (NDA) is carrying out research and 
development and preliminary design of a 
10,000ekW sodium-cooled, heavy-water-moder- 
ated reactor, which, if proved feasible, would 
be built for the Chugach Electric Association, 
Incorporated, at Anchorage, Alaska, under the 
Power Demonstration Reactor Programme. 
NDA is also doing conceptual design studies on 
a considerably larger natural uranium-fuelled, 
sodium-cooled heavy-water-moderated power 
plant to determine the economic feasibility of such 
a plant. In order to utilise to best advantage the 
high temperature capabilities of sodium coolant, 
the Commission is following two parallel and 
complementary lines of research and develop- 
ment in addition to the construction and opera- 
tion of reactors. The first line is the develop- 
ment of high-integrity, high-burnup, _high- 
temperature fuel elements ; the second is the 
development of reliable, less expensive com- 
ponents to handle liquid sodium. A thorium- 
uranium core is being fabricated for installation 
in the SRE when the present core requires 
replacement. Research and development pro- 
grammes for improved 
fuels are in progress 
and samples of uranium- 
molybdenum fuels and 
uranium carbide fuels 
are being tested in the 
SRE and_ elsewhere. 
This fuel development 
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work also is directed toward the needs of the 
Hallam plant. The first core loading of the 
plant will be an uranium-molybdenum alloy fuel 
instead of uranium oxide, as originally planned. 
Limited irradiation tests of dense uranium 
carbide, made by arc-welding and casting, have 
led to a preliminary conclusion that it also has 
substantial promise for high-temperature reactors. 
Further work will be done on this fuel in the 
hope that it may be used in the second Hallam 
core. 


Fast BREEDER REACTORS 


Fast reactors occupy an important place in a 
nuclear power programme because their ability 
to produce more fuel than they consume is 
potentially important to the conservation of 
fissionable material resources. A fast reactor 
does not use a moderator to slow down the 
neutrons, but operates on fission by fast neutrons. 
Characteristically it has a compact core of 
highly enriched fissionable material and requires 
a highly efficient coolant such as sodium. The 
first American experimental fast reactor was 
the Experimental Breeder Reactor No. 1, which 
has been operated at the National Reactor 
Testing Station since 1951. With its first core, 
the EBR-1 demonstrated that breeding is 
feasible in a fast reactor. Operation with its 
second core in 1955 was terminated during an 
experiment by a power excursion which resulted 
in partial meltdown of the core. Successful 
operation during 1958 with a redesigned third 
core indicated that the excursion was caused in 
part by an insufficiently rigid core structure. 
After extensive experiments with both rigid 
and non-rigid cores, the A.E.C. plans to test 
plutonium fuel elements in EBR-1. 

The construction of an additional facility for 
testing the safety of fast reactor systems, the 
Transient Reactor Test Facility (TREAT), was 
completed in October at the National Reactor 
Testing Station. The primary objective of 
TREAT is to provide data on the mechanism 
of melting of fuel elements by nuclear heating, 
and initial experiments will be directed toward 
fast reactor fuel pins. The second major 
experimental power reactor in the Commission’s 
fast reactor programme is the Experimental 
Breeder Reactor No. 2, a 16,500 net ekW plant 
now under construction at the National Reactor 
Testing Station. The reactor is scheduled for 
dry criticality in May, 1960. Both EBR plants 
were designed by the Argonne National Labora- 
tory, which also operated EBR-1. 

A fuel reprocessing and fabrication facility is 
included as an integral part of the installation. 
EBR-2 will be the first reactor in the United 
States to operate on a closed, pyrometallurgical 
fuel cycle. Thus, for the first time, it will be 


possible to evaluate the technical and economic 
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reactor experiment of Atomics International at Santa Susana, California. (Right) Current construction progress at the 


Fermi atomic power station of the Power Reactor Company near Detroit 
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advantages associated with pyrometallurgical 
processing of core elements and their fabrication 
by remote handling equipment on the basis of 
actual operating experience. EBR-2 will also 
demonstrate the operation of large-scale sodium 
components, such as pumps and heat exchangers, 
under pressure and temperature conditions 
comparable to those required for high perform- 
ance, full-scale reactors. 

Operating experience with a large-scale fast 
reactor will be provided by the 90,000 net ekW 
Enrico Fermi plant (Fig. 10) at Lagoona Beach, 
near Monroe, Michigan, which is scheduled for 
completion in 1960 by the Power Reactor 
Development Company under the Power 
Demonstration Reactor Programme. Most of 
the heat and about one-fourth of the new fuel 
(plutonium) is produced in the reactor core, 
which is an assembly of alloy pins containing 
uranium that is partially enriched in U-235. 
Surrounding the core is a breeder blanket of 
alloy rods, containing uranium that is depleted 
in U-235; nearly three-fourths of the new 
fuel is produced here. Eventually the plutonium 
produced will be used as fuel for the reactor. 
Heat is removed from the reactor core and 
blanket by circulating liquid sodium. It is 
transferred to a secondary sodium system in 
intermediate heat exchangers and is then trans- 
ferred to water and steam in “ once-through ” 
steam generators. Steam is utilised in a con- 
ventional steam turbine that is directly connected 
to an electric generator. Loading or unloading 
the core and blanket is accomplished by a 
handling system that consists of a rotating 
shield plug and an offset handling mechanism. 
A hold-down plate is situated below the plug to 
maintain radial alignment of the core elements 
and to hold them down against the pressure 
caused by the up-flow of coolant through these 
elements. This plate also acts as a guide for 
the control element drives. The reactor control 
system consists of instruments and other devices 
integrated with the steam plant control system 
to provide stable operation of the entire plant ; 
the overall control system is so designed that 
reactor power level is controlled by the load on 
the turbo-generator. Neutron absorbing rods 
(boron-10) are used to control the power level 
of the reactor or to shut it down. 

A major variation in fast reactors, the use of 
oxide fuels, is being investigated as a continua- 
tion of preliminary research carried out at the 
Knolls Atomic Power Laboratory. Oxide fuel, 
which is used extensively in water reactors, 
permits longer exposure and higher burnups 
before the fuel must be reprocessed, thereby 
reducing fuel reprocessing and _ refabrication 
costs. 

FLuuw Fuet REACTORS 


Several reactor concepts which utilise fluid 
fuels have been under development in America. 
They include the aqueous homogeneous con- 
cept, which uses solutions or suspensions of 
fuel in heavy water; the liquid metal fuel 
concept, in which uranium dissolved in molten 
bismuth flows through a graphite matrix ; and 
the molten salt concept, which employs uranium 
fluoride dissolved in a mixture of lithium and 
beryllium fluorides. Aqueous homogeneous 
reactors, by combining fuel, moderator and 
coolant in a solution, by-pass problems of 
fabrication and stability of fuel elements and 
make possible such desirable characteristics as 
high power density, low fuel cycle cost, and the 
continuous removal of fission products. Disad- 
vantages inherent in the aqueous homogeneous 
concept include increased fuel containment 
problems, corrosion problems, the circulation 
and handling of large quantities of radio- 
active materials, and the extensive use of remote 
maintenance techniques. The first Homo- 
geneous Reactor Experiment (HRE-1) was 
fabricated at Oak Ridge National Laboratory 
during the period 1950-52. It had a thermal 
output of IMW and was designed primarily as 
a physics experiment to explore the character- 
istics of a reactor containing a circulating 
uranyl sulphate fuel solution. It went critical 
in April, 1952. After numerous tests, it was 
dismantled in the spring of 1954, and work 
was begun on a larger and more advanced 
aqueous homogeneous reactor at the same site. 

Homogeneous Reactor Experiment No. 2 
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went critical in December, 1957. After critical 
and low power-level experiments, the reactor 
was gradually brought up to its full design 
power of StMW in April, 1958. Shortly there- 
after, instruments indicated that fuel from the 
main core region was transferring to the heavy 
water reflector region and that a failure had 
occurred in the core tank. The plant, which 
had operated stably at design conditions, was 
shut down for examination. While specialised 
examining equipment was being developed, the 
reactor was operated until September 12 with 
fuel solution in both the core and blanket 
regions, the concentration in the blanket being 
kept at low level by continuous purge. During 
this period 2-5MWh of heat were generated in 
1074 hours of operation which was trouble-free 
mechanically, but was characterised by occasional 
brief fluctuations in power level. 

A complete inspection of HRE-2 in September 
disclosed an oval hole measuring about I[4in 
by lin in the core tank, a general thinning down 
of the core liner, and extensive corrosion attack 
in the region of the diffuser screens which dis- 
tribute the flow of fuel solution at the reactor 
inlet. Metallurgical examination of samples 
from the diffuser screens indicated that very 
high temperatures had been developed in the 
metal. The evidence is that the observed power 
fluctuations, the high temperatures and the 
corrosion are caused by an instability of the fuel 
solution which results in concentrations of fuel 
in certain areas. HRE-2 operation has now 
been resumed at reduced power, and major 
attention is being given to correcting the 
difficulties. 

Development work on the liquid metal fuel 
system was carried out during 1958 by the 
Brookhaven National Laboratory and the 
Babcock and Wilcox Company. This system 
has the advantage of combining a high tempera- 
ture with a low pressure in the primary system. 
An inherent disadvantage is the complications 
resulting from the high melting point of the 
metal. The development work consisted prim- 
arily of experiments with thermal test loops and 
critical and subcritical assemblies. 


Gas-CooLeD REACTORS 


Gas-cooled reactors can operate at high 
coolant temperatures with correspondingly high 
thermal efficiency. The major disadvantage of 
this reactor system is its relatively high capital 
cost. Much of the early technology for civilian 
high-temperature reactors has been obtained 
from the military reactor programmes. In 
August, 1957, the A.E.C. initiated a study of a 
gas-cooled, graphite-moderated reactor, fuelled 
with natural uranium. This study disclosed 
that the use of partially enriched uranium 
would result in significantly lower power costs 
in this type of reactor and had greater develop- 
ment possibilities. Accordingly, the Com- 
mission, through a contract with Kaiser 
Engineers-ACF Industries, has developed the 
conceptual design of a 26,000 net ekW unit 
using slightly enriched uranium as the fuel and 
helium as the coolant. 

In response to an invitation from the Com- 
mission, the Philadelphia Electric Company and 
the General Atomic Division of the General 
Dynamics Corporation submitted a proposal 
for a high-temperature, graphite-moderated, 
helium-cooled reactor, fuelled with a mixture 
of enriched uranium and thorium. It would 
have an initial output of 28,500ekW, later to 
be increased by improvements in the core to 
40,000ekW, to be fed into the Philadelphia 
Electric Company grid system. The reactor 
would be designed by the General Atomic 
Division of the General Dynamics Corporation 
and would be constructed by the Bechtel Cor- 
poration under a fixed-price contract in the 
amount of 24,500,000 dollars. 


HEAVY WATER REACTORS 


The use of heavy water, an efficient moder- 
ator, in power reactors is attractive principally 
because it permits the utilisation of natural 
uranium as fuel without dependence on enriched 
uranium. The high cost is a deterrent to the 
use of heavy water in power stations. The 
Commission in 1956 undertook additional 
research and development and analysis of 
design studies to provide a basis for proceeding 
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with a large-scale reactor project of this typ 
E.I. du Pont de Nemours and Co. completed , 
preliminary study in January, 1957, which 
indicated that construction of a large plant was 
feasible. du Pont has continued its studies in 
heavy water technology and is executing 
preliminary design for a Heavy Water Com- 
ponents Test Reactor (HWCTR), a facility fo; 
test irradiation of full-size natural uranium fue! 
elements and other components under powe: 
reactor operating conditions. The HWCTR jis 
to be unclassified and will be situated within the 
classified Savannah River Plant in such a way 
as to permit unclassified access by both United 
States and foreign representatives. The design 
should be completed by November, 1959. The 
Carolinas-Virginia Nuclear Power Associates, 
Incorporated, has proposed to build at Parr 
Shoals, South Carolina, a reactor cooled and 
moderated by heavy water, using pressure 
tubes instead of a pressure vessel and utilising 
slightly enriched uranium. The planned output 
will be 16,950ekW. Negotiations were com- 
pleted late in 1958 between the Commission and 
the Associates for a contract under the Power 
Demonstration Reactor Programme and it was 
signed on January 12, 1959. 


MARITIME REACTORS 


The final design and fabrication by the Babcock 
and Wilcox Company of the pressurised water 
power plant for the first nuclear-powered 
American merchant ship, the N.S. “ Savannah,” 
continued during 1958 in accordance with the 
schedule established. Criticality is scheduled 
for early 1960 with sea trials soon thereafter. 
Experimental irradiation of the first test fuel 
element was begun in August and proceeded 
without incident. Engineering development 
work on a replacement core for the ** Savannah ”’ 
and the irradiation of prototype fuel elements 
for the core are being undertaken by The General 
Electric Company at San Jose, California. 
The ship is taking form on the building ways at 
the Camden, New Jersey, yard of the New York 
Shipbuilding Corporation. The States Marine 
Corporation of Delaware was selected by the 
U.S. Maritime Administration as the operating 
agent during Phase I, the initial experimental 
period, and Phase II, the national and inter- 
national operation in modified commercial 
service for evaluation purposes. Babcock and 
Wilcox is now training the ** Savannah ”’ engin- 
eering crew in reactor theory, engineering and 
operation. 


PROGRESS IN FUEL ELEMENTS 


Recognising the importance of reducing fuel 
cycle costs as one of the means available to-day 
for providing lower cost nuclear energy, a 
number of programmes are being undertaken in 
America to develop new techniques which will 
provide lower-cost solid fuel elements, longer 
life for these fuels in reactors, and lower-cost 
spent-fuel reprocessing techniques. Although 
technological changes in any one part of the 
solid fuel cycle unquestionably affect the tech- 
nology in other parts, it seems that the key item 
in the entire fuel cycle is the basic design of the 
nuclear fuel element. The composition of the 
fuel core, the kind of cladding used, the nature 
of the bonding materials, of closures and end 
fittings which are employed, the degree of enrich- 
ment used, the fuel shape and the method of 
fuel assembly, all have an important bearing on 
each of the steps in the nuclear fuel cycle. The 
criteria used in the design of the nuclear fuel 
element will govern, to a great extent, the cost 
of the basic raw material procurement and 
conversion, the cost of the fuel fabrication, and 
the degree of burnup and corrosion resistance 
achievable in a reactor. Finally, the fuel design 
and its material composition are the key factors 
which govern the degree of expense for the 
chemical reprocessing of the fuel. 

In the field of plutonium production reactors, 
the basic fuel employed both in the United 
States and overseas comprises a natural uranium 
metal rod or slug, clad in aluminium or mag- 
nesium. This kind of element has provided 
excellent service for the use to which it has 
been put; nevertheless its basically simpie 
shape limits the specific power level of tic 
production reactors and, hence, the plutonium 
generation. Increasing the surface-to-volume 
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ratio of the fuel slugs or rods would provide for 
sreater heat transfer and thereby enable these 
reactors to operate at higher specific power 
levels without increasing the maximum central 
temperature of the fuel. This is basically the 
reason for the trend towards hollow slugs or 
tubular fuel elements which permit coolant 
flow both inside and outside the fuel. The 
desire to achieve high specific power levels in 
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type, the basic “ MTR ™ plate and box design has 
carried over, but stronger, more corrosion-resis- 
tant, and higher temperature materials have 
been employed. The basic fuel plate, instead of 
being a uranium-aluminium alloy, consists of 
uranium dioxide dispersed in a matrix of stain- 
less steel. This core plate is completely clad in 
Stainless steel. Eighteen such plates are brazed 
into side plates, and when end boxes are attached 





Fig. 11—MTR-type of standard fuel element, with eighteen uranium-aluminium plate cores 


these reactors also explains the increasing inter- 
est in the use of zirconium claddings as replace- 
ments for the lower temperature aluminium 
and magnesium claddings. 

Until quite recently, fuels for research and 
test reactors have followed a fairly definite 
pattern, employing the “MTR” fuel design 
with variations in the number of plates used 
and in the design of the end boxes (Fig. 11). 
For the most part, research and test reactor 
fuels have comprised uranium-aluminium alloy 
flat plate cores, clad in aluminium and brazed 
into a box assembly. The number of plates in 
each box assembly varies from ten to eighteen, 
depending on the amount of uranium used and 


the resultani fuel element is not unlike in appear- 
ance the “MTR” element. The _ reactor 
performance of this kind of fuel has been very 
encouraging, and the UO,-stainless steel matrix 
composition has shown itself capable of provid- 
ing high specific power outputs with fairly high 
uranium burnup. 

In the gas-cooled package reactor, the basic 
** APPR ” fuel design may prove acceptable as 
a Starting point ; however, the efficiency of gas- 
cooled reactors increases materially as tempera- 
ture levels increase, and it is quite probable that 
materials other than stainless steel will ultimately 
be considered. Furthermore, there is some 
question as to whether the plate and box design 





Fig. 12—Uranium oxide fuel element with stainless steel cladding for Indian Point pressurised water 
power reactor 


purpose of the reactor. Until recently fuel 
elements assembled by brazing techniques have 
proved entirely satisfactory for the relatively 
low power levels and low water flow rates used 
in the research and test reactors. However, for 
a growing number of high-powered test reactors, 
the braze assembly of box-type fuel elements 
has proved unsatisfactory. Among the prob- 
lems encountered with brazed assemblies have 
been their inability to withstand fast water flow 
rates. This limitation arises from the fact that 
during the brazing operation, the aluminium 
anneals, having virtually no strength to retain 
its shape when large water flow stresses are 
applied. Brazed elements also suffer from 
residual lithium left over from the braze flux, 
and the possibility of braze corrosion when 
these elements are left in reactors for an extended 
period of time. : 

To overcome the problems of brazing, a 
number of mechanically assembled “ MTR” 
fuel elements have recently been developed and 
introduced by the Sylvania-Corning Nuclear 
Corporation. These assemblies, which have the 
fuel plates mechanically fastened instead of 
brazed to the side plates, have considerably more 
strength and rigidity. This is because assembly 
of the fuel element is done at room temperature 
so that the resultant fuel element maintains the 
stiffness and rigidity of the cold-rolled aluminium 
plates. This additional rigidity has permitted 
mechanically assembled fuels to be operated for 
sustained periods at water flow rates well above 
40ft per second without distortion of the element. 
The lack of brazing in mechanically assembled 
elements also precludes the possibility of lithium 
contamination of the element, a factor which 
has proved to be of considerable importance in 
heavy-water-moderated reactors. 

In the field of package power reactors, and 
particularly package reactors of the “ APPR 


is the most efficient form for gas-cooled systems; 
hence, more complex geometric configurations 
will be considered so that optimum heat transfer 
and pressure drop conditions can be achieved. 

Finally, in stationary power reactors, uranium 
oxide fuel cores, clad with either stainless steel, 
Zircaloy or aluminium, are preferred at the 
moment (Fig. 12). Elements of this kind have 
offered considerable promise in providing the 
kind of fuel which is necessary to the economics 
of large-scale nuclear power generation. Burn- 
up data have been most encouraging, and there 
seems to be a growing confidence that UO, 
fuels will ultimately provide considerably more 
than 10,000 MW-days per ton of burnup. 
Uranium oxide fuels offer an additional major 
advantage in the fuel cycle. This advantage 
accrues from the fact that uranium oxide fuels 
can probably be reprocessed at relatively low 
cost. 

( To be continued ) 


Semi-Conductor Field-Effect 
Tetrode 


A NEW four-terminal semi-conductor device, 
which will perform a number of electronic 
functions which previously either could not be 
obtained at all, or only with extensive circuitry, 
has recently been invented at the Bell Telephone 
Laboratories. The device is called the field- 
effect tetrode and can be made to function as a 
transformer, gyrator, isolator, non-distorting 
modulator, or a short-circuit stable negative 
resistance. Laboratory models have been pro- 
duced by the inventors, H. A. Stone, Jr., and 
R. M. Warner, Jr., which corroborate the theo- 
retical predictions for the operation of the device. 
This theory grew out of work previously reported 
on a field-effect current limiter. The tetrode is 
composed of a disc of semi-conductor with a 
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diffused junction. A circular trench is cut and 
etched into each face of the disc, to within about 
0-O00lin of the junction on either side. Two 
leads are then attached to each face, one inside 
the trench, the other outside. When a voltage is 
applied across the junction, the thickness of the 
depletion layer adjacent to it is increased or 
decreased, depending on the direction of the 
biasing voltage. This in turn increases or 
decreases the resistance of each “ channel” 
between the bottom of the trench and the 
junction. 

Functionally, the device has no analogue, 
either in electron valves or in previous tran- 
sistors. The tetrode will function either as a 
transformer or a gyrator, depending on the 
polarity of the biasing voltage. As a trans- 
former, it has a very decided size advantage for 
low-frequency use, although it does not afford 
d.c. isolation. As a gyrator, it should be of 
considerable circuit interest. (A gyrator is a 
non-reciprocal four-terminal network which 
behaves similarly to a transformer, while exhibit 
ing a 180 deg. difference in phase shift, depending 
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Field-effect tetrode with diffused junction disc of 
semi-conductor material 


on the direction of transmission.) One gyrator 
function is impedance inversion. For example, 
it should be possible to use the new device to 
convert the reactance of a miniature capacitor 
into that of a high-Q inductor. If the device is 
biased properly, it will function as an isolator, 
allowing passage of alternating current in one 
direction only. 

According to its inventors, one of the most 
important applications for the new device may 
be as a distortionless modulator, or electronically 
controlled resistor for large signals. In this use, 
a relatively low-frequency control voltage varies 
the width of the depletion layer and thus the 
resistance of the device. Simple capacitors act 
as high-pass filters to isolate the control voltage 
from the signal, if the frequency ratio is main- 
tained at a high level. The signal voltage does 
not appear across the junction and has no effect 
on the depletion layer. Therefore it can be 
magnitudes higher than the control voltage 
without being distorted by self-modulation. For 
the same reason, it is not limited by junction 
capacitance. If a direct connection is made 
between the inner lead on one face and the outer 
léad on the other, the device wili function as a 
two-terminal a.c. short-circuit stable negative 
resistance. In the experimental models produced 
at the Bell Laboratories, this performance has 
been achieved over a range of 30V to 250V, 
at 0-6mA to 0-ImA in a boron-doped silicon 
crystal with a phosphorus-diffused junction. 


Aluminium Armour 


A RECENT demonstration at the Aberdeen 
Proving Grounds of the United States Army 
Ordnance Corps emphasised that the use of 
aluminium is contributing significantly to the 
air transportability of equipment and thus to 
strategic mobility. An example was the 8 by 8 
Chrysler XM-410 24-ton truck, which weighed 
less when fully loaded than the present 24-ton 
truck empty, i.e. 6tons 12 cwt; this not only 
facilitated air transport and parachuting of the 
vehicle, but allowed it to float, if desired, when 
lakes or deep rivers were to be crossed ; the tail 
gate incorporated special extrusions designed by 
Reynolds Metal Company to render it water- 
tight. Aluminium armour plate gave the same 
protection as steel for a reduced weight in the 
M-113 air-portable armoured personnel carrier. 
Another advantage of aluminium was its 
freedom from brittle fracture in Arctic tempera- 
tures ; it is incorporated in the T-116 cargo 
carrier intended for use on snow and mud. 
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Personal and Business 


Appointments 


Mr. R. E. Davis has been appointed sales manager 
of Petbow, Ltd. 

Mr. Cart J. MAK has been appointed assistant to 
the executive vice-president of Dresser Industries Inc., 
Dallas, Texas. 

Mavor AND CouLson, Ltd., has announced that 
Mr. Cargill S. Sandeman has been appointed to the 
board of directors. 

Mr. C. W. CLARKE has been appointed home 
sales manager of the Surform division of Simmonds 
Aerocessories, Ltd. 

Rosite, Ltd., Cheney Manor, Swindon, Wilts, 
announces that Mr. James Bent has joined the 
company as sales engineer. 

Mr. J. W. Boot has been re-appointed to be a 
part-time member of British Overseas Airways 
Corporation until April 30, 1962. 

Dr. Ropert T. PARKER has been appointed head 
of Aluminium Laboratories, Ltd., Banbury and 
Geneva offices in succession to Mr. R. D. Hamer. 

Sm WaAVELL WAKEFIELD, M.P., has been re- 
appointed president of the Electric Vehicle Associa- 
tion of Great Britain, and Mr. E. Powell has been 
appointed chairman. 

FirtH CLEVELAND FINANCE, Ltd., announces that 
Mr. A. H. Waller has been appointed branch 
manager of the company’s office at County House, 
45, East Hill, London, S.W.18. 

LAMBHILL IRONWORKS, Ltd., announces the retire- 
ment of Mr. Wm. D. Fraser, M.LStruct.E., a director 
of the company for thirty-four years. Mr. James 
McBride and Mr. J. W. Shearer have been appointed 
to the board. 

THe FEDERATION OF CIviL ENGINEERING CON- 
TRACTORS has announced that Mr. J. Maurice 
Laing has been appointed chairman in succession to 
Mr. E. C. Beck. Mr. A. J. Hill has been appointed 
vice-chairman. 

Arr Vice-MARSHAL A. F. Hutton, M.I.Mech.E., 
has joined Negretti and Zambra, Ltd., in an advisory 
and consultative capacity particularly in those fields 
of the company’s products concerned with aircraft 
engineering and guided missiles. 

Mr. C. O. Farrer has been appointed plant 
development engineer of W. T. Henley’s Telegraph 
Works Company, Ltd., in succession to Mr. F. T. 
Griffiths. Mr. A. R. Hutchinson has been appointed 
to succeed Mr. Farrer as works engineer at Birtley. 

Tue NortH British RuBBER Company, Ltd., has 
announced the appointment of Mr. T. S. Martin 
to the newly created post of field sales manager, 
industrial products division. He will operate from 
the company’s sales office, 62-64, Horseferry Road, 
London, S.W.1. 

Tuos. W. Warp, Ltd., announces that Mr. D. C. 
Coates has been appointed general manager, con- 
tractors plant department (southern area), in succes- 
sion to Mr. W. B. Spencer, who has relinquished the 
position on medical advice. Mr. E. L. Ward has 
been appointed sales manager. 

THe BROCKHOUSE ORGANISATION announces the 
appointment of Mr. W. H. Solf as its European 
representative. He will be responsible for co- 
ordinating and supervising the Group’s activities in 
this area and will be based at the London office of 
Brockhouse (Trading Facilities), Ltd., 25, Hanover 
Square, London, W.1. 

Mr. J. M. A. SmirH, assistant managing director 
of the Ford Motor Company, Ltd., has been elected 
president of the Society of Motor Manufacturers 
and Traders for 1959-60, in succession to Mr. Reay 
Geddes who now becomes deputy president. Mr. 
M. L. Breeden has been re-elected for a second 
term as a vice-president, and Mr. M. A. H. Bellhouse 
has been made a vice-president in succession to 
Mr. J. M. A. Smith. 


Business Announcements 


URQUHART LINDSAY AND ROBERTSON ORCHAR, 
Ltd., Blackness Foundry, P.O. Box 97, Dundee, 
announces that the firm ts to close down at the end 
of May. 

Youncs (LiFtmnGc APPLIANCES), Ltd., states that 
its London office has moved from 39, Victoria 
Street, to 19-21, Goswell Road, London, E.C.1 
(telephone Clerkenewell 9171-2). 

FirtH CLEVELAND FrNnance, Ltd., announces that 
it has opened a branch office at Corn Exchange 
Buildings, 19, Hanging Ditch, Manchester, 4 (tele- 
hone Deansgate 5253-4). It will be managed by 

r. E. Hibbs. 


JOHN BARNSLEY AND Sons, Ltd., Netherton, 
Worcestershire, has appointed George Cohen, Sons 
and Co., Ltd., as sole agent in Scotland, Ireland and 
South Wales for Barnsley electric overhead travel- 
ling and Goliath cranes. 

PoLyPENco, Ltd., 68-70, Tewin Road, Welwyn 
Garden City, Herts, has appointed the Norman 
Wrigley Company, Ltd., 366, Stretford Road, 
Manchester, 15, as its agent for north-west England, 
and Durward Clarkson and Co., Ltd., 137A, St. 
Vincent Street, Glasgow, C.2, as its agent for 
Scotland. 

Tue Pressey Company, Ltd., Ilford, Essex, 
announces that an agreement providing for the 
manufacture of Metallux resistors in the United 
Kingdom has been concluded with Elettronica Metal 
Lux s.p.a., of Milan, Italy. In addition to sole 
manufacturing rights in Britain, Plessey will hold 
selling rights for the United Kingdom and all 
Commonwealth countries. 


Miscellanea 


PipeLine SysteM.—The Shell Chemical Company, 
Ltd., announces that work has started on the laying of 
four underground pipelines to link the Stanlow 
refinery with the company’s Carrington works, near 
Manchester, for the transfer of feedstock, chemical 
intermediates and finished products. In addition, 
— pipelines are to be laid for Shell-Mex and B.P., 

td. 


LiGHTING ProGress.—A brochure with the title 
“* Lights Under Bushels,” has been issued by George 
Bray and Co., Ltd., Leicester Place, Leeds, 2, which 
outlines the growth of the company during its ninety- 
six years of existence. Starting with the introduction 
of the porcelain-tipped gas lighting burner in 1863, 
the brochure mentions early developments, traces 
the pattern of changes over the years and comments 
on the current activities of the gas burner, insulator 
and electric heating divisions of the company. 

TRANSISTOR POLARISING SUPPLIES.—Two new units, 
PNI1034 and PNI1042, are available from Plessey 
Nucleonics, Ltd., Weedon Road, Northampton, for 
polarising ionisation chambers used in the flux 
measuring channels of nuclear reactor instrumenta- 
tion systems. The h.t. output, from 400V to 600V, is 
derived from a transistor-converter circuit and an 
alarm relay is provided which indicates failure of 
output or disconnection. A number of polarising 
supplies is normally operated from a common low- 
voltage secondary battery but individual miniature, 
sealed, secondary batteries could alternatively be 
mounted internally. 


ConTACT LuBRICATION.—A fluid known as “ Elec- 
trolube *’ is being marketed by the Electrolube Sales 
Company, 3, Red Place, Green Street, London, 
W.1, for the protection and improved conductivity 
of electrical contacts. “ Electrolube * No. 1 contains 
a volatile solvent to act as a spreader and cleanser for 
the removal of foreign matter from contacts before 
evaporating. ‘‘ Electrolube*’ No. 2 is the basic, 
undiluted fluid and is recommended where sparking 
is liable to occur at contacts on separation. Both 
fluids are chemically inert, free from carbon, and 
have a comparatively low electrical resistance for an 
oil, coupled with a negative resistance temperature 
characteristic. 


AvuTOMATIC Copy-TURNING.—A demonstration of 
automatic copy-turning on the Swiss-built Dubied 
hydraulic copying lathe, “* model 517,”’ will be held 
by Wickman, Ltd., from Monday. May 25, to Friday, 
May 29, at Fletchamstead Highway, Coventry. 
High - production automatic copy-turning of 
medium-sized components, under entirely auto- 
matic control after loading, will be demonstrated by 
a new six-cycle attachment controlling length and 
depth of roughing cuts. On this machine up to five 
roughing cuts can be pre-selected, after which the 
copying cut under automatic feed control is engaged 
to complete the final form, with, if desired, one or 
two plunge cuts following the copying cut. 

Tue 1959 Motor SHOw.—The forty-fourth Inter- 
national Motor Exhibition will be opened at Earls 
Court on Wednesday, October 21, and will remain 
open until the evening of Saturday, October 31. For 
the’ first time there will be no display of boats or 
marine engines at the Motor Show, since the manu- 
facturers concerned consider that their side of the 
industry will be adequately represented by the 
National Boat Show to be staged at Earls Court in 
January, 1960. Although a separate Caravan Exhibi- 
tion (primarily of residential models) is to be held at 
Earls Court in September, 1959, the caravan section 
at the motor exhibition in October will be unaffected 
and will continue to be the showplace of the touring 


Heavy-Duty PORTABLE GRINDER.—A heavy-duty 
portable pneumatic grinder introduced by Atlas 
Copco (Great Britain), Ltd., Beresford Avenue 
Wembley, Middlesex, is designed to take 6in, 7in and 
8in wheels, and weighs only 121b. With a 6in wheel 
the spindle speed is 6000 r.p.m., with a 7in wheel 
5100 r.p.m., and with an 8in wheel 4500 r.p.m., the 
respective air consumptions with these wheels being 
90, 84 and 76 cubic feet per minute. The tool is 
fitted with a governor and an overspeed coupling 
which automatically disconnects the arbor spindle 
from the vane type motor should the governor 
fail. A double-action air intake valve on the grinder 
gives a smooth start and eliminates sudden torque 
reaction. 


SreEL Town.—A new colour film produced by 
Wallace Productions, Ltd., for the United Stee! 
Companies, Ltd., was shown for the first time in 
London earlier this month. Entitled “* Steel Town,”’ 
the film deals with a large steel works, Samuel Fox 
and Co., Ltd., and a small town, Stocksbridge, and 
portrays the close links which have been forged 
between them. The film presents a picture of work 
and play in a close-knit community which depends 
on heavy engineering for its livelihood. The making 
of special and alloy steels, from the arrival of the 
raw materials to the despatch of the finished products, 
is shown, the apprentice training facilities provided 
by the company are described, the works council is 
seen in action, and the Social Services Brass Band is 
shown at rehearsal. The film runs for twenty-five 
minutes and is available on loan in 16mm and 
35mm sizes. 


ELecTRICAL HANDBOOK.—A third edition has been 
published by J. A. Crabtree and Co., Ltd., Walsall, 
Staffs, of the electrical handbook which appeared 
first in 1941. So many changes have taken place in 
wiring materials and methods, and in regulations, 
since the second edition of 1947, that the company 
has issued the present completely new edition, which 
has 424 pages but, being printed on new paper and 
bound in a thin but durable plastic, is lighter and 
smaller than its predecessor, and more convenient 
for the pocket. Principal subjects dealt with are 
installation planning, wiring accessories and circuits, 
lighting, circuit protection, and motors and control 
gear. A number of sections has been added and 
the reference tables expanded. The “ Crabtree 
Electrical Handbook ” is published at 5s. and may 
be obtained through booksellers or from the head 
rere of the company at Lincoln Works, Walsall, 

taffs. 


DeciMAL INDICATOR TuBE.—A _ cold cathode 
decimal indicator tube (type Z503M) has been 
introduced by Mullard, Ltd., Mullard House, 
Torrington Place, London, W.C.1, for use in the high- 
speed stages of counting equipments. Conventional 
hard valves or specialised tubes, like the trochotron, 
used for counting in such stages require some external 
indicating device, and the Z503M tube has the 
advantage of displaying the count in the same way 
as a decimal stepping tube, thus enabling the visual 
presentation to be made uniform throughout all 
Stages of the counting equipment. The Z503M 
consists of an anode and ten cathodes, with each 
cathode brought out to a separate pin so that ten 
connections can be made to the counting circuit. 
The count is indicated by a glow discharge on the 
appropriate cathode. The tube gives “ end-on = 
viewing of the discharge, the position of which can 
be identified by an external numbered escutcheon. It 
is mounted on a duodecal (B12A) base, and has a 
maximum seated height of 70mm and a maximum 
diameter of 33mm. 


SHiP PLATE Propuction.—On March 9, W. R. 
Mellanby read his paper “‘ Optical Marking and 
Automatic Plate Production’’ before the North 
East Coast Institution of Engineers and Shipbuilders. 
The paper describes a new method for fabricating 
steel plates for shipbuilding in which one-tenth scale 
drawings are made of each plate and subsequently 
photographed, and the resulting glass negatives are 
then used either in a Monopol machine or an Optical 
Projector. Preparation of the drawings in the mould 
loft and the extent of the work are outlined, followed 
by notes upon the photographic department, the 
Schichau-Monopol machine and its control. The 
optical projector system is dealt with next and 
touches upon method of operation and degree of 
accuracy. Economic considerations of the new 
methods are given and figures are recorded compar- 
ing cutting speeds of the old system with those of the 
Monopol machine and the man-hours for marking 
off by the old method and the optical method. Pro- 
duction planning and control are discussed with 
reference to the information required, procedure, 
mperation of records and the initiation of fabrica- 
ion. 
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British Patent Specifications 


A invention from abroad the name and 
When nf the communicator are printed in italics. When on 
abr is A 


idgment is not illustrated is without drawings, 
untess otherwise stated. The date first given is the date of applica- 
tion: the second date, at the end of thejabridgment, is the date 


icath the complete . Copies of specifica- 
of publication reed i the Pasom Otice Sete Breck i), 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


AUTOMOBILES 


810,901. March 26, 1957.—BRAKING EQUIPMENT 
ror VEHICLES, Compagnie des Freins et Signaux 
Westinghouse, 18, rue Volney, Paris 2e, France. 

This specification describes a fluid pressure braking 
system, having two independent circuits, one being 
termed the “* main brake ’ and the other the ** emer- 
gency brake,” and for both of which a single 
cylinder is used. As may be seen in the drawing, the 
device comprises a single cylinder in which are two 
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pistons A and B. The piston A normally abuts, by 
means of projections C, against the top cover plate, a 
chamber being formed between the piston at its top 
position, and the cover plate. A fluid inlet D of the 


main brake opens into this chamber. The second 
piston B bears with a ball-and-socket joint on to a 
thrust rod E connected to the brake rigging (not 
shown in the drawing). In the inoperative condition, 
piston B is spring loaded against piston A through a 
central projection F. Between the two pistons a 
chamber is thus formed, into which the control fluid 
of the emergency brake flows through the apertures G 
formed in the central part of the piston A, this fluid 
being supplied through a pipe H screwed into a 
central bore in the piston. The other end of the pipe 
is slidable in an outer tube J secured to the cover plate 
and coupled, by a screwed cap, to the emergency 
brake circuit. Two seals isolate the chamber K above 
piston A and that below, L, from an annular chamber 
formed between the pipe and the outer tube ; this 
annular chamber may be connected to a leakage 
indicator (not shown) placed in the cabin of the 
vehicle. The operation of the device which has been 
described is as follows. For normal braking, the 
compressed fluid pressure is admitted to inlet Dbya 
distributor valve (not shown), which may be con- 
trolled by a brake pedal. The thrust exerted by the 
fluid under pressure on the piston A in the chamber 
K is thus transmitted by piston B to the brake rigging. 
Upon release, the return spring brings the whole 
assembly back to its initial position. In this operation 
the chamber L remains in communication with atmo- 
sphere through H. In an emergency brake application 
a second distributor valve (not shown in the drawing), 
independent from that of the main brake, is used. 
Che fluid pressure is admitted into the pipe H. The 
fluid under pressure passes into the chamber L and 
holds the piston A against the cover plate. This 
pressure then acts on the piston B, which bears as 
before on the thrust rod E. Any leakage occurring 
from either the main or the emergency brake, passes 
‘0 a leakage indicator in the driver’s cabin. The 
driver, being thus warned, can operate the other 
control system. It should be noted that as the two 
pistons A and B are of equal diameters, it follows that 
for a given pressure the main brake and the emergency 
brake exert the same force. It should also be noted 
hat the simultaneous action of the main brake and 
‘he emergency brake does not result in an! 

orce on the thrust rod.—March 25, 1959. 
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HYDRAULICS 


810,999. July 26, 1957.—Leak Detector FOR A Pipe, 
The Sperry Gyroscope Company, Ltd., Great 
West Road, Brentford, Middlesex. (Jnventor : 
Arthur Philip Glenny.) 

_ According to this invention, a detector for indicat- 

ing a leak in a pipe carrying pressure fluid comprises a 

Sleeve surrounding and sealed at each end around the 

pipe, or around a fitting to which the pipe is secured, 

to leave a sealed space between the pipe and the sleeve. 

A part of the sleeve is of flexible material which is 

distensible by pressure in the sealed space. An elec- 

trical conductor wound around this flexible section 
will break if the distention exceeds a certain amount. 

Conveniently this conductor can be connected in a 

warning circuit arranged to give a visual indication 

if the circuit is broken. In order to avoid having the 
whole length of the sleeve wound with the conductor, 
the sleeve can be arranged to be distended at a selected 
place or places around which the conductor is 
wound. The invention may be carried into practice 
in different ways, and one embodiment is described 
by way of example with reference to a drawing 
in the specification. —March 25, 1959. 


SEALS 


811,299. April 25, 1956.—Suart Seats, C. A. Parsons 
and Co., Ltd., Heaton Works, Newcastle upon 
Tyne, 6. (Inventor : William Douglass Horsley.) 

This invention relates to seals for shafts which 
rotate in a fluid-tight enclosure and prevent leakage 
of gaseous fluid along a shaft where it emerges from 
the enclosure. Its object is to provide an improved 
thrust collar seal, in which the loading on the sealing 
face may be controlled and which may therefore be 
utilised to seal gaseous fluids over a much greater 
range of pressures than is possible with the conven- 
tional arrangement of this type of seal now in use. 

The drawing shows a form of thrust collar seal 

according to one form of the invention. When a gas- 

tight enclosure incorporating a seal is operating with 
gas at or slightly above atmospheric pressure, the 
cumulative effect of the forces in the direction of the 
shaft collar exerted by the spring plungers A, the gas 
pressure on the enclosure end of the ring and the 

pressure of the sealing oil in the inner oil chamber B 

may be utilised to overcome the friction forces resisting 

the axial movement of the seal ring E in the housing. 

The loading on the sealing face will be low and no 

opposing pressure need be applied. No pressure need 

therefore be supplied to the outer chamber C. As 
the gas pressure in the enclosure is increased the seal- 
ing oil pressure in the inner oil chamber B must be 
increased proportionally. The increase in the 
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pressures of these two quantities will increase the 
pressure on the enclosure end of the seal ring towards 
the shaft collar D, thus increasing the load on the 
sealing face of the ring E. By supplying oil at suitable 
pressure to the outer oil chamber C, the additional 
forces in the direction of the shaft collar caused by the 
increase in gas pressure may be balanced and the 
load on the sealing face may be maintained constant 
over a very wide range of gas pressures. The pressure 
of oil in chamber C may be regulated manually or 
automatically.—April 2, 1959 


VIBRATION DAMPERS 


1 . June 14, 1957.—ToORSIONAL VIBRATION 
™ 5 D. Napier and Son, Ltd., 211, Acton 
Vale, London, W.3. (Inventors: George Hamilton 
Murray and Bryan Robert Boyle.) 
This invention relates to viscosity torsional vibra- 
tion dampers having an inner member capable of at 
least limited rotary movement relative to the casing 
from which it is spaced to provide a viscous damping 
effect between the casing and the member when 
filled with a damping fluid of suitable viscosity. 
The operation of such dampers is dependent primarily 
on the viscosity of the damping fluid which is liable 
io be affected by changes in temperature thereby 
materially altering the damping characteristics. It 
is an object of the invention to reduce such undesir- 
able alterations. In the example shown the damper is 
applied to one end of the crankshaft of an engine. 
The end of the crankshaft is carried in a normal 
fixed bearing and its outer end is secured to a casing 


829 


assembly which comprises two ring members A, B, 
which have secured around their outer edges two 
corresponding annular cover plates C, D, thus 
forming two separate positively sealed annular fluid- 
tight coaxial chambers. Mounted within these 
chambers are inner inertia members FE, F of annular 
form which substantially fill the chamber while 
providing a narrow clearance around its outer 
periphery and on each of its annular faces. Each 
of these inner members is located by a bearing surface 
G, in contact with the adjacent face of the inner wall 














No. 811,350 
of the respective chamber, and is free to rotate 


within the casing. The inner inertia members are of 
considerable mass and — high moment 
of inertia and the interior of the chambers is filled 
with a damping fluid of the desired viscosity such 
that torsional vibrations of the crankshaft are at 
least partially absorbed by the inertia of the annular 
members and the viscosity of the oil in the clearance 
spaces. The casing assembly is surrounded by a 
cooling jacket in the form of two annular half 
jackets H, J, which are spaced slightly trom the outer 
cover plates C, D of the casing. A cooling 

K is also provided between the two annular chambers. 
The cooling space thus comprises three parallel 
paths, the two paths each including an annular 
section adjacent one of the end faces of the casing 
and a circumferential section surrounding part of the 
periphery of the casing. These three parallel cooling 
paths each have restricted outlet metering orifices L 
at the periphery of the cooling jacket. A stationary 
surrounding cover receives the cooling fluid from 
these orifices. Cooling oil is supplied to the paths 
from the fixed bearing of the crankshaft via a pick-up 
ring M. This ring communicates through a bore 
with a pair of centrifugally acting pressure relief 
valves N. Each valve comprises a chamber con- 
taining a ball offset from the axis of the crankshaft 
and spring-loaded away from a fluid outlet. At 
the outer end of the chamber a valve seating 
is formed on which the ball rests when the 
speed of rotation rises sufficiently to overcome 
the force of the spring. Thus at relatively high 
speeds the ball valves shut off the supply of cooling 
oil. Similarly at relatively low speeds the balls are 
urged by the springs towards the rotary axis and 
close the fluid inlets to the valve chambers. The 
outlets of the pressure relief valves N are connected 
to the interior of the casing within the two annular 
chambers, and from this cavity the cooling oil is 
distributed through a number of passages O, into 
the three cooling paths —April 2, 1959. 


MARINE ENGINEERING 
$11,395. February 4, 1957.—Marine REVERSE 
GEAR MECHANISM, Archibald Malcolm Gilchrist 
Peace, Lake Cottage, Belton, Suffolk, and 
Albatross Marine, Ltd., St. Olaves, Norfolk. 
The accompanying diagrammatic drawing iilus- 
trates one embodiment of the invention in which a 
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reverse gear mechanism is in the direct drive position. 
The driving shaft is bolted and keyed to a transmission 
member A with a conical drum B having a frictional 
surface and a ring seal C. The member A also 
carries a tapered roller bearing race D. A driven 
shaft E carries the propeller and a second trans- 
mission member F, which is provided with a conical 
drum G adapted to enter into engagement with the 
clutch B. The drum G is connected to a wheel H 
which carries the outer bearing race. In operation 
when the boat is to be driven forward the enginc 
shaft is rotated in a clockwise direction and transmits 
motion through the members A and B, the clutch 
members G and H to the propeller shaft. Oil sup- 
plied via channels J enters the space between members 
B and H and forces the clutch surfaces into engage- 
ment. For reverse drive a valve, not shown, is 
operated to cut off the supply of oil along channel J 
and to allow it to flow via channel K into the space 
between members A and F and thence to the spac: 
between members Band G. This disengages the clutch 
surfaces and brings the bearing races together into 
heavy frictional contact with the rollers. The rollers 
being prevented from circumferential displacement, 
the clockwise motion of the race D on the member A 
now rotates the rollers in an anti-clockwise direction 
and they in turn rotate the outer race and so through 
members H, G, F, the propeller shaft in an anti- 
clockwise direction.—April 2, 1959. 


VEHICLES 
811,546. March 20, 1957.—VeEHICLE SUSPENSION, 
General Motors Corporation, Grand Boulevard 
in the City of Detroit, State of Michigan, United 
States of America (Assignees of Robert Schilling, 
Kai H. Hansen, Philip C. Bowser and Richard 
E. Denzer). 

This invention relates to suspensions comprising 
an air spring between sprung and unsprung portions 
ofa vehicle. In the assembly shown in the drawing. 
a pivoted swing arm carries a wheel (not shown) and 
supports a frame member of the vehicle by an air 
spring. The air spring comprises a piston A secured 
to the arm, a reservoir member B secured to the 
frame, and a flexible member C between the piston 
and reservoir. The reservoir is a cylindrical tank 
having an open end and a connection to a source of 
air under pressure. The piston comprises an open 
ended tubular pedestal having a flat lower flange 
welded to the arm. The open upper end of the 
pedestal has its edge inwardly turned and rounded 
so that an inner bead ring on the flexible member can 
be snap engaged with the pedestal. A flanged cup 
element D closes the pedestal end and is secured 
over the bead ring to connect the flexible member to 
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the piston. The flexible member also has an outer 
bead ring which is snap engaged over the inturned 
rounded edge of a ring F crimped to the open end of 
the tank. Air pressure within the tank is used to 
maintain the seal on the outer bead ring which has a 
flexible tapered lip. The bead rings contain metal 
rings H and J, which form anchorages for nylon cords 
(not shown) which reinforce the flexible member of 
rubber or other elastic material. Operation of the 
spring is marked by up and down movement of the 
piston, pedestal and arm, the upward movement being 
resisted by the increasing pressure of the air within 
the reservoir. In the drawing, dot-and-dash lines are 
employed to indicate upper and lower positions of 
the parts, and solid lines to indicate the positions 
under static load. During compression of the spring 
and upward movement of the piston, the flexible mem- 
ber is gradually laid in contact with the tapered wall 
K of the piston progressively to increase the effective 
piston diameter, so that the spring becomes stiffer. 
During downward movement, the effective piston 
diameter decreases as the flexible member is pulled 
out of contact with the tapered wall.—April 8, 1959. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


SLOTTED GRUB SCREWS 


No. 768: 1958. Price 4s. 6d. This standard, 
previously known as “Grub Screws,’ has been 
revised and published under the title “* Slotted Grub 
Screws.” It includes requirements for screws with 
UNC and UNF threads, as well as for screws with 
B.S.W., B.S.F. or B.A. threads ; but hexagon socket 
set screws are omitted as these fasteners are now dealt 
with in B.S. 2470. 

The opportunity has been taken to include a 
number of general requirements in accordance with 
recent British Standards for screwed fasteners. 
Since the standard now provides for grub screws with 
Unified threads, every effort has been made to ensure 
that the dimensions and standard types of points do 
not conflict with those specified in the equivalent 
American standard. To assist designers in their 
choice of size, standard lengths of steel and brass 
grub screws are specified in an appendix. 


METHODS OF TESTING VULCANISED 
RUBBER 


No. 903 : Part Al2: 1958. Method for the 
determination of rubber-to-fabric adhesion (ply 
separation). Price 5s. Following its policy of revising 
B.S.903 : 1950 “* Methods of Testing Vulcanised 
Rubber,” the institution has now issued Part A12, 
and the main difference between this publication and 
Part 31 of the 1950 edition is in its layout and the 
incorporation of the appropriate metric equivalents. 

The new part specifies the machine method and the 
dead load method, both for the determination of 
adhesion, and a proof test. Each method is accom- 
panied by details of the test pieces, apparatus, tem- 
perature and report. 


PVC-INSULATED CABLES FOR POWER 
SWITCHGEAR WIRING 


No. 1231 : 1958. Price Ss. In this revision of the 
standard issued in 1945 the range of cables has been 
extended to deal with all voltages normally encoun- 
tered in the small wiring of power switchgear. 

Of the four types of cable specified, Type A is 
intended for supervisory circuits and similar purposes 
and Type B, which is suitable for working voltages up 
to 250V to earth, corresponds to the type specified in 
the 1945 edition. Cables in Types C and D are suit- 
able for higher voltages, and some may be of use for 
such purposes as internal connections in rectifier 
equipment, and in motor starter and controllers. 

The new publication provides a complete series of 
tests similar to those required by B.S. 2004 for the 
PVC-insulated cables used in the wiring of build- 
ings. 


HIGHER TENSILE STEEL HOOKS OF THE 
“C” OR LIVERPOOL TYPE 


No. 3033 : 1958. Price 7s. 6d. This new publica- 
tion specifies requirements for eye hooks for use with 
chain pendant or with shackle pins ; and for shank 
hooks. It also deals with the same two types of 
hook fitted with a gravity safety catch. As the hooks 
are designed for heavy duty shipping purposes and 
for general engineering purposes and building 
operations, two appropriate ranges of safe working 
loads are provided. 

The standard specifies requirements for : material, 
workmanship, heat treatment, tests on both material 
and finished product, inspection, certification and 
marking. Four full-page diagram of hooks are 
** keyed *’ to data in associated tests. 


DIMENSIONS OF BALL BEARINGS AND 
PARALLEL ROLLER BEARINGS 


No. 292 :1958. Price 12s. 6d.—This revised 
publication relates to those features which control the 
interchangeability of bearings as units ; it does not 
deal with their internal dimensions or detailed design. 
Dimensions are specified for single-row, angular 
contact and double-row journal bearings ; for rigid, 
parallel-roller, journal bearings ; for snap-ring type 
ball journal bearings ; for magneto bearings, and 
for single-thrust bearings with flat seatings and with 
spherical seating rings. Inch and metric sizes are 
provided up to 30in and 400mm minimum bore, 
respectively, though not as equivalents. 

The tolerances on bearing external dimensions, 
diametral clearance, and permissible errors due to 
wobble and eccentricity are specified, as are fillets 
and shoulder heights for metric journal bearings. A 
standard nomenclature for the component parts of 
bearings is included, with the British Standard 
reference symbols for each type and size of bearing. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa. 

tion should reach this office not later than a fortnight before jhe 

meeting. In all cases the TIME and PLACE at which the meeting js 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Thurs., May 28.—BRiGHTON, Hove anv District Brancu 
New Imperial Hotel, First Avenue, Hove, Branch Annual! 
General Meeting ; “ Lighting and Colour,”’ Messrs, Chappe! 
and Matthews, 6.45 p.m. & SouTH LONDON Brancu 
Greyhound Hotel, High Street, Croydon, Branch Annua! 
General Meeting and Lecturettes, 7.15 p.m. 

Sat.. May 30.—WOLVERHAMPTON AND District BRANcH 
Chamber of Commerce, District Bank Chambers, Lichtie|< 
- ey Wolverhampton, Branch Annua! General Meetiny 

p.m, 
CHEMICAL SOCIETY 

Thurs., June 4—Burlington House, Piccadilly, London, W.| 
“ Kinetics and Orientation of Some Epoxide Ring Opening 
Reactions,’’ N. B. Chapman, N. S. Isaacs and R. E. Parker 
“Aromatic Reactivity: Part III, Cleavage of Substituted 
Phenyltrimethylsilanes by Sulphuric Acid in Acetic Acid 
Water,”’ F. B. Deans and C. Eaborn ; and “ The Heats and 
Entropies of TIonisation of Some Aromatic and N-Hetero 
aromatic Amines,’’ J. J. Elliott and S. F. Mason, 7.30 p.m 


COMBUSTION ENGINEERING ASSOCIATION 
Wed., May 27.—-Grand Hotel, Charing Cross, Glasgow, C.3 
= cee. Purchase of Coa! for Small Plants,’ G. Armstrong, 
10.30 a.m. ; 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 

Thurs., May 28.—Room 127, City and Guilds College, Exhibition 
Road, London. S,W.7, “ Uplift in Gravity Dams,” Serge 
Leliavsky, 4 p.m. 


INSTITUTE OF METALS 


Thurs., May 28.—17, Belgrave Square, London, S.W.| The 
Atomic Mechanisms of Fracture.”’ N. J. Petch, 6.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 

Tues., May 26.—Great George Street, Westminster, London 
S.W.1, “The Cape Town Wemmershoek Water Scheme 
S. S. Morris, 5.30 p.m. 

Tues., June 9.—Great George Street, Westminster, London 
S.W.1, Annual General Meeting, 5.30 p.m. 

Wed., June 17.—Great George Street, Westminster, London 
S.W.1, Conversazione, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
To-day, May 22, to Wed., May 27.—RADIO AND TELECOMMUNICA- 
TION SECTION: Earls Court, London, $.W.5, Internationa! 
Convention on Transistors and Associated Semiconductor 
Devices 
Mon. to Fri., June 15 to 19.—Summer Meeting at Harrogate 


INSTITUTION OF MECHANICAL ENGINEERS 
Mon. to Fri., June 29 to July 3.—Summer Meeting in Switzerland 


INSTITUTION OF PRODUCTION ENGINEERS 
Sat., June 6.—NorTH MIDLANDS REGION : Ericsson Telephones 
Lid., Beeston, Nottingham, One-day Conference, “* Communi- 
cation of Ideas in Production—Its Importance and Improve 
ments.”’ 


INSTITUTION OF STRUCTURAL ENGINEERS 


Thurs., May 28.—11, Upper Belgrave Street, London, S.W.!, 
Annual General Meeting, 6 p.m. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 
Thurs., May 28.—SUMMER MEETING : Visit to Imperial Chemical 
Industries, Ltd., Tunstead Quarry, near Buxton, 1.45 p.m. 


ROYAL STATISTICAL SOCIETY 

Tues., May 26.—MEeEDICAL SECTION : London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.!, 
Annual General Meeting ; “The Value of Periodic Health 
Examinations,”’ J. C. McDonald, 5.30 p.m. 

Wed., May 27.—-London Schoo! of Hygiene and Tropical Medi- 
cine, Keppel Street, London, W.C.1, ** Optimum Experimental 
Designs,’’ J. Kiefer, 5 p.m. 


UNIVERSITY OF CAMBRIDGE 
To-day, May 22, to Fri., June 19.—Engineering Laboratory, 
University of Cambridge, Trumpington Street, Cambridge, 
Exhibition to commemorate the Centenary of the death of 
Isambard Kingdom Brunel, 9 a.m. to 5 p.m. ; Sats., 9 a.m. to 
12 noon. 


WOMEN’S ENGINEERING SOCIETY 


Wed., June 10.—‘* Hope House,’’ 45, Great Peter Street, West- 
minster, London, S.W.1, Annual General Meeting, 7 p.m 


Advanced Engineering Courses 


Techniques of Non-Destructive Testing. Puysics DEPARTMENT, 
BRUNEL COLLEGE OF TECHNOLOGY, Woodlands Avenue, Acton, 
London, W.3. Course of ten lectures, Wednesday evenings 
from 7 p.m. to 8.30 p.m., commencing October 7. Fee £! 

Advanced Work Measurement. INSTITUTE FOR ENGINEERING 
PRODUCTION, UNIVERSITY OF BIRMINGHAM, 16, Norfolk Road 
Birmingham, 15. The course will deal with advanced aspects 
of work measurement with special emphasis on the way in 
which statistics may be used to assist in work measurement 
and in determining the accuracy and validity of measurements 
made. Various ways of improving work measurement wil! be 
discussed. The course will run from 9.30 a.m., Monday, 
May 25, until Friday. June 5. The inclusive charge for the 
two-week residential course is 60 guineas. 

The Application of Work Study. INstTrruTE FOR ENGINEERING 
PRODUCTION, UNIVERSITY OF BIRMINGHAM, 16, Norfolk Road. 
Edgbaston, Birmingham, 15. The primary purpose of the 
course is to examine work study theory and research and its 
practical application as the direct approach to increasing 
industrial productive efficiency, by the more effective emp!oy- 
ment of existing equipment, materials and personnel. [hie 
course will be held from 9.30 a.m., Monday, June 8, until 
3.30 p.m., Friday, June 19. The inclusive charge for the ‘wo- 
week residential course is 55 guineas. 

Postgraduate Course in Nuclear Technology (Chemical). Imp! «A! 
COLLEGE OF SCIENCE AND TECHNOLOGY, South Kensington 
London, S.W.7. The object of the course is to provide 4 
general training in the chemical and metallurgical aspe‘s of 
nuclear technology, interpreted in a wide sense. The course 's 
intended for graduates in chemical engineering, chemistry 10 
metallurgy and is also available to suitably qualified app ts 
from industry. It is full-time and of one year’s du n, 
Starting in October. Fee £64, 
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Once again, valves by Crane 


The new Olefine Plant — the second of its kind — 
has been built in the heart of Wilton Works for 
the Billingham Division of Imperial Chemical 
Industries Limited. Here important raw materials 
are manufactured for the other L.C.I. plants; and 
here working under arduous conditions (extremes 
of temperature) are many Crane valves, As on the 
first Olefine Plant, this new plant has Crane steel 
valves up to 16 inch. Here is proof once again of 


industry’s reliance on Crane’s dependability and 





performance, a reliance based on modern produc- 
tion methods, individual factory testing and high 
grade materials which go into every one of the 
Crane products. This plant was designed and 


installed by Kellogg International Corporation. 


CRANE 


VALVES OF BRONZE 
CAST TRON AND STEEL 








CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4. Works: IPSWICH. Branches Birmingham, Brentford, Bristol, Glasgow, London. Manchester 

















DOUBLE CRANK PRESSES 
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WE ALSO MAKE 


Power Screw Presses Double sided Presses 
Double Action type _ All types of Automatic 
Drawing Presses _ Feed Presses 


Open-fronted Presses § Minting machinery 












Cartridge machinery 


| <<" TAYLOR & CHALLEN LTD 


BIRMINGHAM 19 
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Two WAYS OF BULK HANDLING 
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Tr 
” We 
-to cut time and costs: . 

Write for full details NOW ! 


FREDERICK PARKER LIMITED - VIADUCT WORKS : LEICESTER 
PHONES : LEICESTER 62531 (7 lines) LONDON: STAFFORD HOUSE, NORFOLK STREET, W.C.2. Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 
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An increasing number of well 
knownengineering firmsare using 
N.S.F. castings because’ of their 
good finish and dependability. 
Modern foundry practice, in- 
cluding electric furnaces capable 
—- ; = > of 150 tons of steel castings a 
_ week, enables good deliveries to 
be made of castings from a few 
pounds up to 3 tons. 


 aer~ eee A ee oo 


” One of many types 
fe of steel castings 
f produced in quantities 
by N.S.F. for trans- 
port vehicles. 





re 


_National Steel Foundry. 


(1914)LTD. KIRKLAND WORKS, LEVEN, FIFE. PHONE LEVEN 693. Lonvon Orrice, ALEXANDRA HOUSE, KINGSWAY, W.C.2 & 
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We're “men of many parts” at 
Warne-Wright. Precision-turned 
parts and presswork. Not to 
mention drop forgings, black 
and bright bolts and nuts, 
spanners and wrenches. But 
they’re only a few of the many 
Warne-Wright stock lines and 
that’s only part of the story. 
There’s Warne-Wright quality 

to consider too and the 
Warne-Wright service that goes 
with it. The unrivalled experience 
and up-to-the-minute resources 
of the Warne-Wright Group of 
Companies and the specialist 
technicians who are always 
available to assist you with your 
own particular problems. 























of many 








parts 





Whatever your requirements, 
you'll do well to contact 
Warne-Wright. You'll find 
quality and precision reflected 
in everything they produce and 





a genuine desire, indeed an 
absolute determination, to 
ensure your complete 
satisfaction. They’re ““men of 
many parts” and you'll find 
them a jolly helpful crowd too! 
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These illustration 
show Audco valves in 
stalled on Gastechnik 
purifiers, Bankside 
Works, Hull (Courtesy 
of the North Easter 
Gas Board) 


Audco valves are recognised throughout industry as the mos 
reliable where a positive shut-off is important. 

A feature of the Audco valve design is its unique pressurised 
lubrication system. This forms a continuous and dependab‘ 
lubricant seal against leakage and prevents corrosion and erosion 
resulting in longer service life and lower maintenance costs. 

Our 40 years of specialising on this type of valve assures you 0 
high quality, a wide range covering most applications and moderat 
price. 


Full particulars of the Audco range will be supplied on request. 


AUDCO valves 


LUBRICANT SEALED FOR A POSITIVE SHUT-OFF 


AUDLEY ENGINEERING COMPANY LIMITED, NEWPORT, SHROPSHIRE, ENGLAND 
TT SLES eS Sa tA I 
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Buyers looking ... because Fordson Power gives the stamp of reliability, 


ensures high output at low cost, and because it has the back- 

for better equipment ing of the Ford world-wide service and spares organisation. 
There are Fordson Industrial Equipment Units in the 30-40 

b.h.p. and 40-50 b.h.p. classes, in more than 100 different 

look for assemblies. Fit Fordson and you get all the benefits of 

quality mass production from Ford’s famous Dagenham 

factory, the biggest producer of mobile power units. Fit 


Fordson Power Fordson, the unit tailor-made to your requirements. 





Wise buyers insist on Fordson Power 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 
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Ship and 
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surised 
Agricultural 


ndabie Machinery 





Every industry benefits from the 

rosion 

use of seamless steel tubing made by 

REYNOLDS—plain tubing, manipulated tubing, 

you 0! \ “e ] “—“>{» \ or tubular assemblies—to make stronger, lighter, and more 

Qe ee / oo en efficient products. If you have not already discovered the advantages 
- ndustry . 

of seamless steel tubing, write to REYNOLDS today for information. 


REYNOLD 


— a ae ae * VB Nae 


Motor Industry 


@ REYNOLDS TUBE CO. ee ee BIRMINGHAM 11 
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| WISEMAN GEARS ARE UBIQUITOUS | 
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encountered is illustrated here. A group of hardening vessel 
Ni In the world agitators are driven through Wiseman T.E. Vertical Type Worm 


Wiseman offer a range of gears so wide that it is possible to 
select the correct design for almost any application. 

” of gears Wiseman have long been renowned for high efficiency 
i! and reliability. Yet another difficult application successfully 


ALFRED WISEMAN & CO LTD 


London Office: Carlisle House, 8 Southampton Row W.C.1. Telephone: HOLborn 7127 


Reduction Gear Units at the Stork Margarine Work, Purfleet. 
Consult Wiseman with your next gear problem. 
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Glover Street, Birmingham 9. Telephone: ViCtoria 2216-7 
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We specialise in the design and production of jigs 
and tools to extreme accuracy. A highly qualified staff is 
always available and at your service. 


Get in touch with us. 


BIRMINGHAM & BLACKBURN Construction Co. Ltd. 


ARMOURY CLOSE, BORDESLEY GREEN, BIRMINGHAM 9. 


AND AT GEORGE ST. WEST, BLACKBURN. 
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Searching for the right answer 


Data processing continues to play an increas- 
ingly important role in the conduct of modern 
business. Punched card equipment, electronic 
calculators and computers provide more 
business information in less time than any 
other form of office machinery. Users of these 
methods have always known most about their 


business soonest. 


The widened range of equipment of I-C-T, and its integrated 
technical development, is rapidly opening up new fields of appli- 
cation. Choice of I-C-T equipment ranges through punched 
card machines using 21, 40, 80 and 160 column cards — to 


INTERNATIONAL COMPUTERS 
AND TABULATORS LIMITED 





small, medium and large electronic computers, employing com- 
binations of punched cards, paper tapes and magnetic tapes. 

Determining the optimum method of employing data 
processing equipment is a highly skilled task. 1-C-T staff are 
experienced in these matters; their knowledge and experience 
have proved valuable to enterprises of widely divergent charac- 
ter and size, from small firms employing under 20 people 
to corporations of international repute, local authorities and 
nationalised industries. They can help you. 


If you think your research, production, marketing or 
financial affairs are capable of improvement there are well 
established reasons for believing that the combination of 
1-C-T staff, equipment and training will provide you with 
the right answer. 


We suggest you get in touch with us. 


HEAD OFFICE: GLOUCESTER HOUSE, 149 PARK LANE, LONDON, W.1 
TELEPHONE: HYDE PARK 8080 


OFFICES THROUGHOUT THE UNITED KINGDOM AND OVERSEAS 
ALL THE RESOURCES OF HOLLERITH AND POWERS-SAMAS 
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A\ILILISIN SELF-CONTAINED 
TURBO-GENERATORS 


for the 29,000-ton Union-Castle Liner 


“PENDENNIS CASTLE” 


built by Harland and Wolff Ltd. (Belfast) ; 





Electricity for auxiliary power, lighting and other services throughout the “‘ Pendennis 
Castle’ is supplied by two Allen self-contained d.c. turbo-generators, each capable of 
a normal full-load output of 1500 kW at 225 volts. 


The turbines are designed for an inlet steam pressure of 560 p.s.i.g. at 840 deg. F., with a vacuum 
of 29 in. Hg., and run at a speed of 4500 r.p.m., geared down to the generator speed of 550 
r.p.m. Each self-contained condenser is complete with air ejector and motor-driven extraction 


and circulating-water pumps. 





Three similar Allen turbo-generator sets are also being installed in the 
new Union-Castle liner ‘‘ Windsor Castle,” building by Cammell Laird 
& Co. (Shipbuilders and Engineers) Ltd. 


SPECIALISTS IN MARINE AUXILIARY MACHINERY SINCE 1880 


WY. Jél. AILILEN SONS & C? Il” 


BEDFORD @& ENGLAND 




















FILTERS - DUS 


FANS - 


DUST COLLECTORS : AIR CONDITIONERS 
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GETTING BLOODHOUND | 


For the launching gear of the Bristol/Ferranti 
Bloodhound a 15” diameter high pressure axial cooling fan 
was developed specially by Air Control Installations Ltd. 


Once again Air Control products have proved that 

they measure up to the most stringent specifications. 
And it is reassuring to know that a firm like Air Control 
make a very wide range of air treatment plant and 
equipment for numerous applications. 


From the Air Control range you can select the 
equipment best suited to your needs. . . air filters, air 
conditioners, dust and fume control plant, fume 
extraction plant... plus the greatest range of industrial 
fans available. 








FILTERS 





FANS 


AIR CONDITIONERS~ 
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AIR CONTROL 





INSTALLATIONS LIMITED 


RUISLIP - MIDDLESEX ~- RUISLIP 4066 oA 
DON =: BIRMINGHAM - MANCHESTER - NEWCASTLE - GLASGOW ; pee 


DUST COLLECTORS 
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the Booth 


Diesel-Hydraulic 


either direction on travelling, hoisting and derricking motions. 


3 Compressed air controls are provided for quick response 


ee ee are 











and easy operation. 





Telephone 





CLYDE RUT 


CLYDE CRANE & BOOTH LTD. 


Joseph Booth & Bros., 





FEATURING..... 


ee A hydraulic transmission system giving four speeds in 
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Incorporating : 


Union Crane Works, RODLEY, Leeds. 


Pudsey 3168 (6 lines). 


Telegrams 


“Cranes,” 


Rodley. 


Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire 


Telephone 
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NEW rail crane! 

















Four axle carriage version for main line railway service 


The Booth Diesel-Hydraulic Crane is the 


most up-to-date rail mounted crane in the world 





and the compact and efficient hydraulic 
transmission system is one of the most significant 
developments since the introduction of the 
Diesel driven locomotive crane. 
Demonstrations can be arranged and full 
details obtained on application to 


Joseph Booth & Bros., Rodley, Leeds 


Holytown 412 (6 lines). Telegrams: ‘*Clyde,” rwell. 
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OPERATION 
TRANSPORT 


When John Thompson specialists take over 
a case, they first diagnose the amount of 
stress and shock the subject will 

have to undergo. That is the 

first stage in the manufacture of 

a John Thompson motor press- 

ing, and is a vital factor in the 

production of pressings with a 

high strength-to-weight ratio. The 

actual operation is performed with the 

highest degree of skill, and in every 

instance the result is a motor pressing that 
is guaranteed a long and healthy life. 










JOHN THOMPSON 


MOTOR PRESSINGS 


LIMITED 


PT THOMPSON 
 CROUP 4 
"ora 


* 
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1}Ow N THOMPSON 1OTOR PRE SING LTO Ww L.VERHAMPTON 


Tilghman 


Age ee... for 





yok COMPRESSOR REQUIREMENTS 


Qa22 










TILGHMAN’S build compressors with capacities 
up to 6,000 c.f.m. and pressures up to 1,000 Ibs 
Vacuum pumps up to 8,000 c.f.m. 
displacement 






sq. in. 











AGENTS—MIDLANDS: R. J. Richardson & Sons Ltd. 
Commercial Street, BIRMINGHAM, | | 






SCOTLAND: Balbardie Limited, 227 Bath Street, 
GLASGOW, C.2. 
110 Hanover Street, EDINBURGH, 2 







NORTHERN IRELAND: Stewart Industrial Services, Ltd 
129, Ormeau Road, BELFAST. 










t us on all your compressed air problems. 
GHMAN’S LIMITED - Broadheath - Altrincham - Cheshire. LONDON OFFICE: |, Chester Street, S.W.! 


A member cf the Staveley Coal & Iron Co. Ltd. Group 
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John Pittam & Co 








Tne J.P. Water Treatment Service offers a 
country wide technical service organisation backed 
by the laboratories and resources of one 
of the major manufacturing groups of the country 

We sha 


and advice on request. 





| be glad to provide free consultation 


Please send for full 


] j ation 
Please send the J.P. Brochure to. . . Technical inform 


JOHN PITTAM & CO. ~ 
(Division of Tannin Developments Ltd) # 
London Office : 

Shell-Mex House, Strand, Lon 
Telephone : COVent Garden 2211 





Works 
Ditton, Nr. Widnes, Lancs. 
Telephone : Widnes 2465 
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IS CORROSION COSTING YOU MONEY? 


WHEREVER corrosion attacks plant or buildings it also attacks your pocket. It can be 
the cause of constant repair, mounting costs, interruption of production while repairs are being effected. 
So wherever processing involves chemicals of a corrosive nature get SEMTEX, the anti-corrosion specialists, 
to proof factory floors, storage bays, machine beds and, where necessary, walls against corrosion. SEMTEX have 


Specialised in this work for many years and can give the best possible advice on the subject 


| 


before i anti-corrosion treatment your plant needs. Consult 
suggesting the type of your P This free book will 
give you full details 
of the SEMTEX Anti- 
corrosion Service — 
write for it today! 


Sem €@X inousraiat pivision 


Specialists in anti-corrosion treatments and industrial flooring 


ee LIMITED, INDUSTRIAL DIVISION, DEPT. £5. 50 BLACKFRIARS ROAD, SALFORD 3, LANCASHIRE. TEL: DEANSGATE 2/28 
1/28 
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5 HELIGAL 
GEARS 


for industrial drives 


AEI industrial gears, 
large and small, 
transmit full load 

at an efficiency of 

at least 98% 


TT 
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For efficient, silent transmission of power by helical-tooth gears, 
absolute accuracy is essential in tooth pitch. tooth profile, and angle 
of helix. That is why AEI industrial gears are manufactured on 
the finest precision hobbing machines, housed in separate temper. 
ature- and humidity-controlled cells. 


For information on any gearing probiems 
telephone RUGBY 2121 ext. 108 


literature will be sent on request 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER. ENGLAND 
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Top men, Shop men, 
fast-coming-up-men 
For weldability call for Group 2 
But Group 3’s slag removal 
Earns the welder’s approval; 
They’re combined 


in the new... 
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Write for 
ACTARC wel: ve 
plant, welding electrodes for all 


purposes and welding accessories. & 


ARC MANUFACTURING CO. LTD. 


ACTARC WORKS NITSHILL + GLASGOW, S.W.3. 
Telephone : BARRHEAD 2293/7 Telegroms : ACTIVARC GLASGOW 
LONDON OFFICE: 15 HERCIES ROAD, HILLINGDON, MIDDX. Telephone Uxbridge 8651 /2 


in . : 
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Waste Heat Recovery Plant 


and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries; also Iron, Steel 


and Non-Ferrous Metal Industries ; Heat Recovery from a 
engines and similar prime movers in Land and Marine Installations. 


A direct method of increasing thermal efficiency and saving fuel 
Consult the Specialists in Waste Heat Recovery 


Specialists in the design 


Tel: 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1 Teresa 7408 
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BUYERS 
GUIDE 


1959 


Now Available 


CONTENTS 


Forthcoming Engineering & Industria! 
Exhibitions. 


Associations, Institutions 
and Societies connected with the 
Engineering Industry. 


National Undertakings. 


Address Section. 


U.K. Agents for Foreign Firms. 
Trade Names. ‘ 


Buyers Guide. 
33,500 Suppliers’ entries under 
2,500 product headings. 


One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
NEER ' and every regular reader who 
buys his copy from a newsagent. 


A copy has also been sent to each 
advertiser in ‘ THE ENGINEER ' and 
the BUYERS GUIDE itself. 


Additional copies obtainable at 7/6 
each (plus postage 1/9) from :— 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
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THE 


SUCGESSFULLY APPLIED 
VIBRO-ENERGY GRINDING 
BY 


Podmore - Boulton 
VIBRO-ENERGY _ 


@ FINE GRINDING EFFICIENCY, 10 TO 30 
TIMES HIGHER THAN FOR A 
CONVENTIONAL BALL MILL. 


@ SMOOTH AND QUIET IN 
OPERATION. 


@ LESS CONTAMINATION OF END 
PRODUCT. 


@ SAMPLING DURING 
OPERATION. 


WILLIAM BOULTON LIMITED 


PROVIDENCE ENGINEERING WORKS, BURSLEM, STOKE-ON-TRENT 
GRAMS: BOULTON. BURSLEM 


PHONE: STOKE-ON-TRENT 88661 (5 LINES) 
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Some other machines 
manufactured 
by William Boulton 


















A Really Fast 
‘‘ Torquer ”’ } 











SAFEST & GREATEST TORQUE 
WRENCH OF THEM ALL. 
Fast, Accurate, Foolproof. Will tighten 
*1, 100 or 100,000 nuts to exactly the 

same degree of tightness. 








Triple Safety Signal by 
TOUCH, SIGHT & SOUND 
All models adjustable. No 
special setting rig required 








RANGE-8 Models cover 2 to 700 
LBS/FEET. or .276 to 96.74 Kg./M. 
a".4". 2" & 1” Square drive 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 








Are these hands helping you? 








Hands such as these are em- 
ployed to ensure that efficient and 
economical use is made of the paint finishes 
which form a vital and integral part of modern 

mass production.* The assistance of skilled PJ. paint 

technicians is made directly available to industry through the 
intermediary services of area P.J. technical representatives. Make 
contact with your P.J. branch office to gain contact with your technical 
representative. 


*Test for film hardness—scratch test method. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BRISTOL AsGow 
SOUTHAMPT 


BELFAST BIRMINGHAM 
LEEDS + MANCHESTER 


BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 
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The locked position. 
The Dzus Fastener is 
instantly unlocked by 
@ quorter turn 
anti-clockwise. 





Cam operation ensures 
smooth easy work ing 
yet unbreakable grip ; 
fastener supplied to suit 
any thickness. 





Steel spring mounting 

lends great strength and guards 
against loosening, however 
intense the vibration 


THE MOST RELIABLE... YET SIMPLE 


Dzus can easily be fitted in solid or laminated materials, regardless of 














thickness. Dzus have tremendous holding power. Quick in action! 





Vibration proof! They are indispensable for hinged or removable parts which 
need frequent inspection, cleaning or adjustment. THE FASTEST 


FASTENER with the 101 uses for Inspection Hatches and Panels, Engine v7 COMPLE TE HANDLING PLANTS 
Covers, Machinery Guards, Fascia Panels, Radiator Grilles and with a SKIP HOISTS > CONVEYORS ™ BUNKERS 
variety of uses in the Electronic, Motor Vehicle and Shipbuilding Industries. ELEVA TORS * BA TCH WEIGHERS 


FASTENERS 
D Z U S MECHANICAL EQUIPMENTS LTD. 
67-69 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31938 (3 LINES) 


Write for full details of application to your particular industry to: 
DZUS FASTENER EUROPE LIMITED - Farnham Factory Estate, Guildford Road, Farnham, Surrey 


Sales Agents in U.K. Thomas P. Headland Ltd., Melon Road, Peckham London S.E.15 











AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 10288 
is first in its class 


Many unique design features, and manufacture to close liniits, nuake 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600°F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in spécially 
treated high quality stain!ess steel to ensure long life under the most 






















exacting conditions. 






@ Pressure tight joints. Ends screwed to B.S. 21 






@ Heavy bonnet reinforces body 






@ Circular seat supports for minimum flow resistance 






@ Expansion cavity prevents wire drawing on seat 






@ Skirt protects seat from solids in pipe line 






@ Alignment of spindle thrust maintained in service 






@ Large hexagons for simple servicing 






@ Available in a wide range of sizes 







For detailed information, please write for new leaflet 





PEGLERS LIMITED - BELMONT WORKS - DONCASTER Also at 28 Thorp Street - Birmingham, 5 
London Office and Warehouse : PRESTEX HOUSE - MARSHALSEA ROAD - S.E.I 
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We Guarantee 


134 to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 

Write for ae on 






Schieldrop 0.1» OFFICES AT: BIRMINGHAM - LONDON - MANCHEST®® 
STOTFOLD, BEDS. Tel. 414 (4 tines) SWANSEA - GLASGOW 


PERFORATED METALS 
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HAYLE, CORNWALL Tel. Hayle 3213 
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More 
accurate 


than human 
skill 


itself -............. 


Hydraulic 
Gontrol of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 























Send 
today 
for 


Comprehensive 
Catalogue 


Mg se. 


Blackwell Bearings Ltd. TEWKESBURY, GLOS., ENGLAN 








of 
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D Telephone: TEWKESBURY 2018-9 Telegrams: Vv!" WELL 
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fliexuous 
flexible 


and tough 


In other words — and in any length the job demands — Mersey 
Welding Cables are very strong and very supple, and therefore 
completely satisfactory for all welding operations. 


— flexile 

















They can be slung, hung or simply dragged — with the maximum 
of ease and manageability — over the roughest, toughest surfaces 
with no risk of damage to the hardy, resilient rubber sheathing and 
with the greatest freedom of movement for the welder himself. 

With conductors of copper — or aluminium for extra lightness — 
and insulation of Vulcanised Rubber or P.V.C., they are cables of 
the highest quality produced at most competitive prices, backed by 
very considerable know-how and many years’ experience of this 
particular industry. 


Mersey Cables 













All popular types of ‘flexibles’ are held in stock for immediate delivery; for more about these — 
and ‘ distributors’ too — write for Leaflet No. K/ 103 


MERSEY CABLE WORKS a: TED  iverpoot 20 
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Getting to know your stresses and strains 


The wide range of Saunders-Roe Foil Strain Gauges offers a simple and inexpensive method of measuring 
strains due to the tensile, compressive and shear forces, some or all of which are present in your machine or 
structure, whether on land, sea or air. 

In addition, the Saro Foil Strain Gauge can be supplied already incorporated in Transducers for the 
purpose of monitoring parameters such as Torque, Horsepower, Pressure, Weight, Tractive Effort... 
These gauges are in regular use for purposes as varied as: 

* Analysis of stresses in helicopter rotor blades. 

* Monitoring tensions in overhead electric Transmission lines. 

* Measurement of road forces due to passage of vehicular traffic 

* Monitoring of strains in cylinder liners of ships diesel engines under sea trials. 

Whatever your interests, Saunders-Roe Foil Strain Gauges can help you—and help you at a cost entirely 
compatible with everyday use: write today for details of our Foil Strain Gauge Consultancy Service. 
Alternatively, we shall be happy to send you Foil Strain Gauge data sheets and current price list. 

And when you write, let us have details of any Engineering problem you have. We may be able to offer you a 
solution based upon the latest Electronics Engineering Techniques. 
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Weldmesh in use 


Iittiinas. 


eo 


...f0r mechanical handling 


























Weldmesh is the ideal material for retaining smaller com- | TTT 
ponents in post pallets and for racking, partitioning or ogeeee 
machinery guards, etc. Cut it to the shape you want—it holds apne. 
together because it is welded together. In the Weldmesh list TL as 
of standard sizes you will find a mesh size and wire gauge to gee mH 
suit every purpose. A technical service is available to handle ger iy 
any problems. gba as 

ge at. 

gk 

Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : \ ZA 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, 
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Quasi-Arc electrodes 
for wear-resistant, cost-saving welding 


Quasi-Arc hard-surfacing electrodes deposit a hard, wear and abrasion-resistant surface 
on to worn parts. They build up components which have all the wear-resisting properties 
of expensive alloys, and save the costs of buying new parts or making parts completely of 
wear-resisting materials. The range of Quasi-Arc hard-surfacing electrodes covers all the 
specialised needs of vehicle tracks, earth-moving equipment, machine tools and many 
other special applications. Manual electrodes are sold under the brand names of 


DUROID ° MANGANOID : MANGCROSS 


For full details of hard-surfacing applications and manual welding techniques with these 
electrodes write for Technical Circular T.C.880. 


Quasi-Arc also supply complete automatic welding installations for hard-surfacing. 


Quasi-Arc 


world leaders in arc welding 





Quasi-Arc Limited, Bilston, Staffordshire 
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CON-TEN 


constant tension 
supports 


FOR LOADS UP TO 8 TONS 
PIPE MOVEMENTS UP TO 18’ 
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High-pressure steam piping is subject to wide variations in 
temperature, which produce considerable expansion and 
contraction. Unless the pipe supports can absorb and 
compensate for this movement, severe stresses are set up 
which may result in fracture. The ‘‘ Con-Ten ’’ Pipe Support 
is designed to cradle any type of piping with constant 

tension under all conditions, throughout the range of 


| ome 


movement. ‘* Con-Ten ”’ is installed, with eminently 
satisfactory results, in power stations, oil refineries, 
chemical and industrial plants throughout the world. 


British Patent Nos. 474008 720074 720075 697987 657318 
U.S.A. Patent No. 2129320 


i 


Ferrybridge “‘B*’ Power Sta Central 
Board, Yorkshire Division. i Cot ea Com 
by Stewarts and Lloyds, Ltd. 


COWN —> 
a - roms -lapag — 


Leibfried Red Top Pipe Sup- Conventional type “‘ Con-Ten’’ Duplex “‘ Con-Ten ”’ Supports for sale sad bed 

ports for loads from 100 to | Supports for loads of up to 2 _—leads of up to 8 tons with a total 

lbs. and total travel tons with a total vertical movement up to 12°. 
. movement up to 12’. 


LOAD IN Ibs. 


MAKm. FRICTION wet DEA oe $/ 217% 


o ' 2 3 4 5 s ? a 


MOVEMENT IN INCHES 


DUPLEX ‘CON-TEN’ SUPPORT 


2.17% of the applied load. 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS.) LIMITED 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. TEL: TIPTON 1222/3/4 
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Four Mirrlees KVSS12 Engines each developing 
3240 B.H.P./2250 kW at 450 r.p.m. Installed 
at John Street Pumping Station, Canada. 









Two of four KVSSI2 Engines each developing 
2484 B.H.P. 1742 kW at 428 r.p.m. Installed 
at the Central Electricity Board, Mauritius. 









Six Mirrlees KVS1I2 Engines each developing 
1777 B.H.P./1242 kW continuously on site at 
Lyallpur Power Station, Pakistan. 





Seven Mirrlees KVSSI2 1800 kW generating 
sets installed at the Jersey (Channel Islands) 
Power Station at St. Helier. A further two 
KVSS!I6 generating sets ‘each developing 
3000 kW are on order. 
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BOA S: 


over the past five years 





have produced one of the large 


‘I TYPE DIESEL ENGINES 


and the output is still 
increasing ! 


—an achievement made possible by exceptional 
manufacturing facilities, modern engineering techniques, 
and a co-ordinated flow production system operated by 
experienced Diesel engineers, in one of the most up- 


to-date manufacturing plants in the world. 


Specialisation in this one sphere of engineering ensures 
controlled high quality construction at every stage, with 


maximum. production efficiency and speed in output. 


Every Mirrlees ‘K’ type Diesel engine is built to an 
exacting specification to meet arduous service require- 
ments, and represents, the latest and best prime mover 


in its power range. 


MIRRLEES, BICKERTON & DAY LIMITED 


HAZEL GROVE STOCKPORT CHESHIRE 
Tel: STEpping Hill 1000 (14 lines) Grams: Mirrlees, Telex, Manchester 


‘YY 


A member of the Hasoher Siddeley Group MG 4 
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If over 90 years spent in the design, 
fabrication and erection’ ‘of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 


handle all your needs. We welcome the 


opportunity of serving you. 


WALKER BROS 


Saw i T £98 


ESTABLISHED 1867 Suda L£rginceds 


WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 
LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 2926 








THE PRESENT COMPLICATED SYSTEM 9 Tie NEW SIMPLIFIED: COAXIAL SYSTEM 
OF SERVO CONTROL 


egy < 


zs FOR THE FIRST TIME— 
A LINEAR ACTUATOR WITH 
EXACT POSITIONAL CONTROL 
OF PISTON ROD EXTENSION 


@ Servo or No Serve. 
@ Electric or Mechanical Input Signals. 
@ No-Leak Valve Allows Accumulator Opera- 
tion or Small Capacity Pump. 
@ Automatic Lock Valves Incorporated. 
o @ Instantaneous Response to Controls. 
@ Insensitive to Temperature Variations. 
HYDRAULIC OR @ Accurate to any Required Degree. 
PNEUMATIC ACTUATOR = @ Simple, Low Cost. 


HYDRAULICS & PNEUMATICS LTD. WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON. Telephone: Wolverhampton 24456. 
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CL UTHA WORKS 


ENGINEER 


HIGH CLASS SPRING 


your enquiries for :— 


ELECTRIC ELEMENTS 


A lorge range of 
coil and flat 


springs. One off 





= 


production to 


specification 


We 


INDUSTRIAL TUBE HEATERS 
FRAME HEATERS 

GERAMIC ROD HEATERS 
RESISTANCES 

CERAMICS 


GLASGOW, §' 





M 2, 1989 


HILL & JACKSON (sprines) LTD: 


RPOS| 
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APPROVED AiO. AND ARB 
PPeCISION RUBBERS LIMITED BAGWORTH 
Phone: BAGWORTH 241/23 
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The NEW 
PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— VERSATILE 


Make checks in situ at different locations with varying problems, quickly and easily 
with thes new Multometer Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, stram of displacement on the 
’ 


rectly calibrated sca In addition, recording or control can be carried out and the 


srvye m ‘ectrical output for thes Put pose 


. tae aie ee 
I reising supp Max c t QO MA } equeney Kc bs) 
Electrical output ( mA tull scale into 1,500 ohms load: 


Mains supply 200-250 v. 50 c's; Dimensions 15" x 9” x 6” deep; Weight (approx.) 20 Ib. 


Why not write us for full details of the new Multimeter and our new type 


9 
transducers: All are specially designed to simplify testing. 
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Bailey's 
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| sik WH BAILEY & CO LTD) PATRICROFPT MANCHESTER - ENGLAND 
Leicester Phone: Eccles 3487-8-9 Grams: Beacon, Telex, Bocles 


LONDON OFFICE SELINAS LANE, DAGENHAM, ESSEX PHONE DOMINION 2277/8/9 
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HILL & JACKSON (sprincs) LTD. 


WINUFACTURERS OF 


HIGH CLASS SPRINGS FOR ALL PURPOSES 
























A large range of 
coil and flat 
springs. One off 


ELECTRIC ELEMENTS |B =e 2” 


production to 


© INDUSTRIAL TUBE HEATERS = specification 
° FRAME HEATERS = 

© CERAMIC ROD HEATERS 
© RESISTANCES 

° CERAMICS 


Invite your enquiries for :— 


RING-UPLANDS 5285. 


STATION WORKS . ——— 
WHYTELEAFE-SURREY. SWAN LANE: WEST BROMWICH 

















STRUCTURAL 
STEEL WORK 


of all descriptions 


Steel Bridges 

Steel Pipelines 

Steel Structures 
Steel Railway Wagons 


Shipbreakers and Dismantlers, Iron and Steel Stockholders, 
Non-ferrous Metal Merchants, ‘Machine™Tool ‘Specialists. 


Offices and Warehouses : 


129 TRONGATE, GLASGOW, C.1 ; Pp W 
Telephone ; BELL 3404 (20 lines) # & e 
Works 


CLUTHA WORKS, GLASGOW, S.1 M ACLE BR AN. LTD. 


Telephone : IBROX 1135 
LONDON: CLUTHA HOUSE, 10 STOREY’S GATE, WESTMINSTER, S.W.1 


Established #811 
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a SELF-CONTAINED 
PORTABLE SYSTEM 
OF INSTRUMENTATION 
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The NEW 


PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— VERSATILE 





Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 


SPECIFICATION 
Energising supply : 5.0 v.; Max. current 200 mA ;Frequency | Ke/s; 
Electrical output 


+ 0.15 mA full scale into 1,500 ohms load ; 


| Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Why not write us for full details of the new Multimeter and our new type 
transducers? All are specially designed to simplify testing. 





BOULTON PAUL AIRCRAFT LTD., WOLVERHAMPTON, 
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Rubber Components for the | So 
more Exacting Applications °:::-:.. .: 


Our wide experience in the field of precision ,°.*,*.*.*.” 
“eee” -eelber engineering qualifies us to advise on the = +1 + + )+ 1+, 
rubber compounds and design of components : . 

to meet the more exacting applications. 








Our plant is fully equipped to deal with bulk production, as well 
as small quantity recuirements for prototype and development work. 


¢ sina « 
“ee 


Designers and Engineers will be interested in our new publication, 
‘Syntheticand Natural Rubbers and their Uses'-copy sent upon request. 
High Grade Rubber Mouldings and Extrusions : ‘O’ Rings 
Seals ~- Bushes - Grommets < Diaphragms « Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 


“see & 





APPROVED A.I.0. AND A.R.B. 
PRECISION RUBBERS emutEe . SAeronrn 
Phone: BA roved specificavons 
Producers of Rubber Mouldings to fine dimensional tolerances and officially opp 


LEICESTER 









the flow with 
the ‘Telicator’ 


Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 
viscosity. The rotors are specially designed by Dukes and Briggs to give the 
clearest indications over specific ranges of flow rate. Water supplies for 
cooling purposes and forced lubrication systems are two typical applications. 
A new model is under development for use with opaque fluids, and special 
designs can be made to meet specific requirements. 


@ Simple design ensures complete reliability, 

e@ Extreme sensitivity at all pressures. 

@ Units readily adaptable to existing installations. 

@ May be mounted in any plane. 

@ Comparative flow gauged by speed of revolving rotor. 


Bailey's. 


SIR W. H. BAILEY & CO. LTD - PATRICROFT - MANCHESTER - ENGLAND 
Phone: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles 
LONDON OFFICE: SELINAS LANE, DAGENHAM, ESSEX. PHONE: DOMINION 2277/8/9 





Note these 
features 
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OVERHEAD TRAVELLERS ELECTRIC GOLIATH 
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HUNT 


Cenk, - CEC aeee e' 


BM CSS 6465456556555 $1955 ‘$s 


SELs iu 


Gilled Tubes & Heaters 


HUNT & MOSCROP LIMITED 
P.O. Box No. 8 MIDDLETON MANCHESTER 












PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 















High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘‘ U"’ type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the wails, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 


2? e. 6.7 = 
- ~ 


OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) 
IN SCOTLAND :— 
WILSON PLACE EAST KILBRIDE GLASGOW - Telephone: East Kilbride 2058 





KONTITE 


The World’s Finest 
Pipe Fittings 


@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 


up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 


ENGINEERS BRASSFOUNDERS & ALLOYERS 





Phone: 304! Grams: “*Kontite"’ Bolton 


The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 


KAY & COMPANY (Engineers) LTD. 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Telex No. 63-186 

















HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE 





WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
































Designed and constructed under the supervision of G. 


A. Wilson Esq., M.Eng., M.1.C.E., MA.Mech.£., Chief Engineer, Port of London Authority 
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BRITISH 


ALUMINIUM 











The 


OL K 


“ii 


BRITISH 


HO US E S 





T 


IN THE PORTA OF LONDON 


This warehouse at Junction Dock, West India Dock, was recently 
completed for the Port of London Authority. All side and end 
cladding is in Rigidal Industrial Trough corrugated aluminium 
sheet, and the sliding doors are aluminium sheet on a frame of welded 
aluminium sections. 

British Aluminium building sheet needs little maintenance, and will 


last a lifetime in this marine environment. 


Main Contractors: Tubewrights Ltd 
Cladding: Carter Horseley (Engineers) Lid 


Doors: Alphamin Ltd 


ALUMINIUM Co Ltd 


AMES *S 2 @ UA RE LON DON 
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It takes 
feeling 

as well as 
thinking... 


What exactly does ‘design’ 
mean ? Some electrical engineers 
restrict it to mathematical 
design which results in a 

set of figures. But this 

ts only the half-way 

house. No shop could work to those 
higures. Design in its full sense 
must surely include everything that 
dictates what shall be made— 
down to the working drawings 

and detailed production 

methods. In these later stages less can be 
calculated, more depends on knowledge 


and on that cerebral computer, Take switchgear for example 


‘wmagination’, which fed with experience, Bi 
The designers who worked on our ranges of oil-immersed and air-break 


often deltvers its answer as an unquestioned . 
switchgear had abundant data—from text-books, published research, 


certainty: as a direct feeling for the right 


job. How right these answers are depends on the 


and above all, the detailed analysis of numerous tests carried out 







at Our Own test station at Chelmsford—one of the most up-to-date 


experience of the designer—and of the : } 
in the country. Yet, even with all this, as soon as they put pencil to 


company for which he works. A am 
paper they were faced with decisions that could only be made on 
experience. Not necessarily their own, more often the corporate 


experience of the design office, works, installation engineers . . 





It is for such slowly accumulated ‘know-how’ that the 


name of a long-established company stands. 


LimiTeD 


(rompton Parkinson 


Member of ATOMIC POWER CONSTRUCTIONS LTD 


One of the five British Nuclear Energy Groups 


MAKERS OF ELECTRIC MOTORS OF ALL KINDS ~* INSTRUMENTS 
ALTERNATORS AND GENERATORS ~- SWITCHGEAR 








B.E.T. TRANSFORMERS - CABLES ~- CEILING FANS 
LAMPS ; LIGHTING EQUIPMENT ; BATTERIES 





STUD WELDING EQUIPMENT + TRACTION EQUIPMENT [2 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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ee . ’ ’ é The pre-fabricated unit frames are light to handle, strong and 
The photographs show Sterling Safway Scaffolding in use rigid in use and are available in various heights to a standard 
it No. 6 Bridge on St. Albans Bye-Pass built by Messrs. width of Sft., 2 ft. 6in. x 2 ft. allowing access through the 
. ‘ ‘ scaffolding where required. Safway can be bought, hired or 
TARMAC Ltd. supplied on contract inclusive ef labour and transport. 








A supporting role 
in building Britain’s New 
Motorways... 


SAFWAY 





Large load- 
bearing structures 
easily and quickly 
built from stan- 
dard Sterling 
Safway Unit 
Frame 
Scaffolding 








2M, 





47 





ee 


. exe 


SCGCAPPFPOLDrmnN eae 














<a PE eee nee 


i 
| 
wf 


: —" 


oe em eee ee 


98 THE ENGINEER May 22, | 





|| Drese/ 
Enqines 


Main Propelling 
Diesel Engines 
in powers up to 


1,200 H.P. 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 


Presses with 
inbuilt Dependability 





pr nn See ee Se 


























WELDED STEEL PLATEWORK 


In 4” to 4" thick Mild Steel 








PRESSURE VESSELS 



































__PRESSTYPE == OC.40_ | MF.14_ | UF.16 | LN.24 | YV.34_ 
| | . "RATING: TONS | 150 | 300 400 650 1500 
| A selection from ERANK DIA. ins. lm | ee wA Se 
CYCLONES | | ey [BETWEENSIDESins. | 754 | 63 | 0m | tomy | 130) | 
| BEDPLATES | | | STROKE ins. [ 10 =| «44 oe | «w | w | 
| ANGLE & FLAT BAR RINGS | C.W. double- SLIDE F to Bx Rto Lins. (30x68; | 42x54 [ 34 54x99} 6 99 [70120 | 
| cronk presses | BED Fto BxR to L ins. | 36x72 | Ox61 | 60x 108 76 x 108 70x 129 | | 
THAMES R° BARKING, ESSEX (CUSHION: TONS [28 =| ~=so | sot 11 | 150 | 








ruemone_Ripleway 301 COWLISHAW, WALKER & CO. LIMITED 











Biddulph, Stoke-on-Trent sidanidais Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 

London Office : 117 Victoria Street, Westminster, S.W.1 Telephone : Victoria 5472 
i ux ne vives | S's == ux Li vives! ux ux x Piel 
NORM TN NOT NOT MONO TNOT NONOTNON 





DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPBR DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


built for the 
SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
"Phone :—Paisley 4121. Tele. Add.—‘‘Pheenix, Paisley.” Dredging capacity : 1,000 cubic yards per hour 


London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 


SO aN OM MOO MOIRA ML alo LR MRT ROLo MRO TON 














FLEMING X F-RG USON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZ OY” 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,00 feet 
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j APPLEBY-FRODINGHAM 





rLAIES & SECTIONS 


























APPLEBY-FRODINGHAM STEEL COMPANY 
SCUNTHORPE + LINCOLNSHIRE 
A Branch of The United Steel Companies Limited 
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EXPAN 
FITTING % 


for 
PIPEWORK SYSTEMS 


During the last fifty years Aiton & Co. Ltd. 
have designed and manufactured Expansion 
Fittings for both fluids and gases, either from 
carbon steels, ferritic alloy or stainless steels 
and in a variety of forms depending upon the 
working pressure and temperature, the degree } 
of movement at terminal points and the thermal i 
expansion of the piping system. ‘ 























Fi Bellows expansion fitting formed by “S”’ } 
g pressings. Any multiple of bellows up to 
five in number can be supplied in sizes from 3 in. to 84 in 
bore. 







Fi An alternative bellows profile particularly 
ig. suitable for transverse movement. The 
height of the bellows is varied to suit individual pressures 
and working conditions 











\ Fi A bellows profile which may be formed by 
{ & deep pressing. This type of expansion 
‘ fitting is built up in three or more sections with longitu- 






dinal welds. 











Fi <8 oat the profiles available for the Aiton 
ig. * type expansion fitting. This unit is 
made by a sata process which obviates the need for 
circumferential welding at the crown of, and between, 
convolutions. 













Iilustrated are an expansion unit 
10 ft. in diameter fabricated as in 
Fig. 3, and a 10 in. internal dia- 
meter cargo oil line expansion 
fitting in stainless steel. 


Further details of Aiton Expan- 
sion Fittings are contained in our 
illustrated brochures, copies of 
which will be sent on request. 
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Satisfaction Guaranteed 


When it comes to copper, brass, aluminium or newcomer titanium, 
I.C.I. Metals Division already has specialist experience second to none. 

But I.C.I. is also constantly extending the range of its expertise, evolving new 
solutions and applications, meeting and satisfying new customers all over the country. 
Above all, meeting new customers. 

I.C.I. thrives on variety —on the satisfaction of the needs of customers 
large or small—on the use of new (and old) metals for new purposes. 

And it has the organisation to deliver the right metal at the right time in any area. 














Remember I.C.I. Metals Division and its long-famous service when next you need 


Copper - Brass - Aluminium ~- Titanium 


(2) METALS DIVISION 





IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 
ed 


























ee ey 


pag 





See ie AT a a el i a RT 











102 





ALBION 
Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 







a your counting 

& measuring problems 
There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B.& F.CARTER &CO.LTD. 
BOLTON 3, ENGLAND 


‘Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS BOLTON 











LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


© LONDON OFFICE: 
+ 
14, Howick Place, Victoria Street, S.W.1 
e 
@ TELEPHONE : 
@ Victoria 6786 








TRADE \ SInedics MARK 


PAN GRINDING MILLS 


—_ 
sa ™ 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 
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ANY SIZE OR SHAPE OF HOLE 
IN ALL METALS 
ACCURATE € DURABLE 


-eenings 


N. GREENING AND SONS. iTD. 

BRITANNIA WORKS 

WARRINGTON - ENGLAND 
P.O. BOX 22 


ESTABLISHED 1799 












Telephone: WARRINGTON 32401 Teiegrams: GREENINGS WARRINGTON 
TELEX No, 62195 





Smedley Brothers. I? 
Belper. Derbyshire. 
Telephone: Belper 12 
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Machine Tools 


— -_ Baling Steel Scrap, 


CE & C° or te 


(Leeds) Le. teephone: LEEDS 75305 emt om-: — vonauue ——— 














Pumps, 
Accumulators, 
Riveters, Presses for 
Flanging, Bending 
and Straightening, 
Deep Pressing, 
Lead Pipe Extrusion, 





Wool, Cotton, 














Telephone CITy 7546 1’-6" to 3-0" Gap. 20 to 30 tox perm 
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The logical advance in 
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Save material—reduce assembly time 
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Retaining 











OLD WAY 


This fluid seal involved 
internal threading of 
the tube, which was 
sealed with an expen- 
sive cap-nut. The 
assembly was laborious 
and spanners were 
needed. 
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THE SALTER WAY 


The tube is recessed 
and then simply 
Recey with the 
ALTER Grooving Tool. 
A Circlip is snapped 
into position and 
secures the fluid retain- 
ing plate with positive, 
vibration-free locking. 
When necessary the 
Circlip can be removed 
quickly and easily. 


























When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, and 
eliminate expensive 


Send for the Salter Retainer catalogue 
— no designer is complete without it. 


) Circlips 


Geo. Salter & Co. Ltd., West Bromwich 


threading and machining problems. 


operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve your 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


€3 Fasteners 


- Spring Specialists since 1760 











( ) Retainers 
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Bristol Siddeley 
provide a comprehensive 





range of high precision 
recirculating ball and lead 
screws and splines for 


\\\\\\\\tee 9 


\\ 


SELES ELS. 


universal applications. 


a 











HIGH EFFICIENCY 


BACK-LASH ELIMINATION 


LONG LIFE 


LOW MAINTENANCE FACTOR 





Up to 80% reduction in power can be achieved for actuation 
compared with conventional methods. 

Ability to run at high temperatures with and without 
lubrication. 

Over 2,700 applications already established in all fields of 
engineering. 

Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc., Detroit. 


7 


BRISTOL SIDDELEY ENGINES LIMITED 
COVENTRY - ENGLAND 
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FOR EITHER 
CUBICAL 
GRANULATION 
OR 
PULVERISATION 


- Consult us 
with your crushing problems. Our 50 years’ 
experience readily placed at your service 
without obligation. 

OBTAIN OUR BOOKLET 


The Patent Lightning Grusher Go. Ltd. 


14a ROSEBERY AVENUE, LONDON, E.C.1. 
Phone: TERMINUS 1928 
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TEL. STROOD 7545-6 
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.. then the 


name that 
SPRINGS 


to mind 





M.LYNCH 2SON L™? 


MILL WHARF, CANAL ROAD, STROOD, KENT 


GRAMS. LYNCH, STROOD 


STOCKHOLDERS OF STRUCTURAL STEEL 
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Cull forgings are good — really good. 


yes 


That cuts machine costs to a 


minimum — as they have a real 







understanding of the ‘ out-of-the- 





ordinary * job. Yes get in touch with 





Culls — they're the best people. 


chee op 


w. CULL & SONS LTD. 


B. 
Head Office & Works 
15 


N 


“ 






















































































The forgings illustrated were 

finished machined at Cull’s own 
factory, after final heat treatment 
and were subjected to crack detection. 
Cull inspection is 100°% on all products. 













TENNANT STREET, BIRMINGHAM, 
Phone : MiDland 6048-9 Grams : CULANSONS, B'HAM 
Works elso ot : 

POWKE LANE, OLD HILL, STAFFS. 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 


Pit Headgear, Pumping Stations, 
Power Stations 


SPECIALITIES: 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LID. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 











| YW, 
Y 
GUARDS for 


hydraulic presses 


7) One of the wide range of guards 
77, which we produce for all types of 
//, machinery. 

The illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28. 








POWKE LANE, OLD HILL, STAFFS 
* Prigard ” Cradley Heath 
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OBERTRAK? 
for Safety? 
YES, becaue OBERTRAK 


CONTACT RAILS are 
totally enclosed.. 
















Send for 
descriptive 
| literature 





% Sturdy 
construction. 


%* No wires to 
stretch. 


* Simple installation. 


% Any number of 
poles possible. 


% No breakdowns. 





j. H. OBERMAN & SONS LTD. HicHanm Fenrens 


Telephone : RUSHDEN 2162/2844 NORTHANTS 





























for Heavy Turret Lathe Work 
the HERBERT No. 14/36 Combination Turret Lathe 


With a swing of 36in. and a drive 
motor of 50 h.p. it has all the 
advantages common to all 

sizes of Herbert Capstan and Turret 
Lathes—the power, speeds and 
rigidity to use carbide tools to full 
advantage, ease of setting up which 
makes for economical machining of 
one or two similar components, fast 
cutting times, high and consistent 
accuracy and excellent finish. 
Thirty-two speeds, 4 to 480 r.p.m 
Sixteen reversible automatic sliding 

and surfacing feeds to saddle. 

Quick-power traverse to both 

motions. Chasing mechanism. 
Sixteen automatic feeds and quick- 4 
power traverse to turret slide. 
Hole through spindle, 84in. 




















A Herbert No. 14/36 Combination Turret Lathe, with special tooling for machining cylinder engine liners jalled im 
the Rugby Works of the English Electric Company. Machined in a total time of 5 hours, four operatior —_ 
diameters are held to +0-OO1in., bore parallel, concentricity and ovality to +0-002in. 
- ALFRED 
' 
HERBERT qi)-— 
LTD., COVENTRY 

: AD. 324 

: | 

| ‘ 
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Compare these advantages with existing methods — 


Unequalled collecting efficiency for a dry 
centrifugal collector. 


Erosion is reduced to a minimum because 
the large particles are collected at 

low velocity, only the very small 

particles being accelerated to higher 
velocities necessary for collection: 


Simplicity of design affords speedy, easy 
installation and maintenance. 


Collecting range extends into the small 
particle sizes. 


Low power consumption. 

Small installation space. 

Maximum economy in product recovery. 
Sturdy construction. 


Factory assembly ensures dimensional 
precision and rigidity. 


Hundreds of satisfied users throughout Europe and 
the U.S.A. testify to the efficiency of this system 








‘00 NOUS 
és STEELS ENGINEERING INSTALLATIONS LTD., Crown Works, Sunderland, England. 
HOME SALES OFFICE: 143 Sloane St., London, S.W.1. Tel: Sloane 6178. 
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EXTRACTION 
MEtHOD 


SPA—Selective Particle Acceleration 
method of dust extraction isa 
revolutionary step forward in the 
economic removal of air pollution. 
Simple, highly efficient, maintenance- 
free and of unique design, it is 

a system you must investigate. 


If you have a dust removal 
problem, have a word 
with Steels and 

‘clear the air’. 


a) SELECTIVE 





A ACCELERATION 









ANEWAND 


UNIQUE DUST 








PARTICLE 





British Patent No. 742210 
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NMobUux Grease is a lithium-base 


lubricant of excellent structural stability and 


purity. It is a new, general-purpose grease. 


superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20°F to 250°F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 


MOBILUX 
GREASE 


[Mbit] MOBIL INDUSTRIAL LUBRICANTS 
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tric 
Lenerators 


Fifty years ago Bruce Peebles engineered the Snowdon 
Hydro-Electric Scheme — from tunnelling to trans- 
mission lines—the first large project for public supply 
in Great Britain. 








The original Cym Dyli Power Station, pictured at left, 
is equipped with four 1,500 kVA twin pelton wheel 
driven generators, which are still running: 


These early generators were the fore-runners of the 
large machines being built to-day for service in many 
parts of the world. 


14,000 kVA hydro-electric 
generator installed in the 
Yksnelvane power station, 
Firdakraft, Norway. 


Half a century has elapsed since the first Hydro-electric scheme was 
completed. The pioneering spirit is still dominant and is revealed 
to-day in the many contracts undertaken for large hydro-electric 
plant for many schemes at home and abroad. Ample resources for 
manufacture and testing enable the largest contracts to be undertaken. 


BRUCE PEEBLES & CO. LTD., EDINBURGH, SCOTLAND 
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1.C.!. 


CARBON DIOXIDE GAS 


FOR INDUSTRY 


i.C.1. supplies industry with high purity carbon 
dioxide in two forms: 


For large users — 
.C.l. LIQUID CARBON DIOXIDE IN BULK is the 


cheapest method of buying carbon dioxide. There 
are no losscs of residual gas, handling charges 
are eliminated, adequate siocks are easily main- 
tained. Storage tanks of five-ton capacity are 
supplied by I.C.l. complete and ready for use, and 
1.C.1.'s rapid delivery servic ‘ liauid carbon dioxide 


means that vital work is ne\ lelayed 


For smaller users -- 

‘DRIKOLD', solid carbon dioxide, and the ‘DRIKOLD 
LIQUEFIER give gas under rressure and ready for 
use. Only the net weight of carbon dioxide is 


handled—there’s no heavy equipment to be lifted or 


moved. Once liquefiers are installed, pipelines 
remain connected — there » coupling and un 
coupling of lines. The liqueficr usually supplied 
in pairs, to ensure cor of cas supply — are 


simple to operate and each can give a discharge 
rate ranging from 8 cu. ft per minute to 70 cu. ft 
per minute. 100 Ib of ‘Drikold’ will produce 875 cu 
ft of gas measured at atmospheric temperature 


and pressure 


For both — 
FULL TECHNICAL SERVICE is available. Help in 


the operation and maintenance of equipment and 
advice on all carbon dioxice problems is readily 


given 
Ful 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 


DK 296 
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information on request 
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Equipment able to resist low Temperatures 
is required to an ever increasing extent for: 


Air liquefying plants, Fractional distillation of hydrocarbon: 
Liquefied petroleum gas transport 


Phoenix-Rheinrohr highly experienced in the smelting of specialty stee|, 
andthe creationofnew materials offers suitable steels for these application; 


@ low-alloy steels ductile at sub-zero temperatures 
@ 3 and 5°/, nickel steels 
@ austenitic stainless steels 


For equipment exposed to very low temperatures we developed our ney 


AUSTENITIC MANGANESE-CHROMIUM STEEL 





RHEINROHR 
TTA 235 











Even shortly 
after its inclusion 

in our production prograr 
this steel is being used 
to a fairly great extent 
for the construction 

of low-temperature plants 
owing to its good ductility 
at sub-sero temperatures 


and its favourable price 


Please, write for 


our material sheets 


| 
| PHOENIX-RHEINROHR AG 


VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF GERMANY 
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10 COPE WITH AN EVER-INCREASING DEMAND... 






Enots staff opera- 
ting the modern 
stock control | 
system. 4 






ANNOUNGE 


THE OPENING OF THEIR 
NEW WAREHOUSE OF 
ALMOST 20,000 SQ. Fi. 


The recently completed Warehouse enzb!es 
ENOTS to deal with customers’ orders on 
a twenty-four hour basis for standard items. 
Improved packaging and labelling solves 
‘Me ne handling and storage problems and the very 
eeaners 228: latest conveyor systems reduce handling 

costs and delays in despatch. This is but 
one of many further developments ENOTS 
have planned to meet the ever-increasing 


demand for their products. 





OUR RANGE OF PRODUCTS INCLUDES:— 


One Shot, Benston and Mechanical Cen- 
tralised Lubricating Systems, Grease Guns 
and Nipples, Pressure Oilers, Filters, 
Coolant Fittings, etc. Hand, Foot, Pilot and 
Solenoid Control Valves, Air Cylinders, 
Cushioned and Uncushioned, Reducing 
Conveyor sys- Valves, Filters. Lubricators, Flow Control, 
tems with auto- Valves, etc. Solderless Pipe Fittings, Cooper, 
ee ceereaeas Nylon and Bundy Steel Tube, Fi.xible 
Dlechorge tell Hoses, Fuel Cocks and Filters, Filler Czps, 
ties at pre-selec- Throttle Control Ball Joints, Breathers 
aod Saye. K Sump Pumps, etc. 

" Also British Bellows Pneumatic Devices, 
stydro-checks, Electroaire Valves, Aijr- 
Hydraulic Feed Units, Rotary Feed Tables, 


etc. 


QUALITY always — and now 
QUANTITY — with the 


minimum delay in delivery! 











BENTON & STONE LIMITED * ASTON BROOK STREET * BIRMINGHAM 6 


Telephone: AST. 1905 Telex: ENOTS-B'HAM 33-143 " 
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SEMI-ROTARY HYDRAULIC 
SLAVE UNIT MAKES 
THINGS... 


sit 


FIELD OF APPLICATIONS 


HESE double-acting units give semi-rotary motion up to 300° for single 
vane and up to 120° for double vane units with torques ranging from 
1,270 to 1,100,000 Ib/ins. at 1,000 p.s.i. Autoloc mechanical locking 
can be incorporated and shafts may project at either or both ends. Units 
can be arranged for foot or flange mouniing. Normal maximum operating 


speed is 2 radians per second. 





They have wide application in any field in which oscillatory angular motion 
is required and are particularly appropriate for the operation of plug valves, 
vanes, doors, stirring or agitating equipment, sand slingers, etc. 


This is just one group of a wide range of Lockheed hydraulic units of which 
full details will be sent on request. Lockheed engineers are always ready to 
advise upon the use of units, devise schemes of hydraulic operation and 
control and install complete hydraulic systems. 


LOCKHEED PRECISION PRODUCTS LIMITED 


INDUSTRIAL HYDRAULICS DIVISION 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone: HUNTS CROSS 2121 


Lockheed 


REGD TRADE MARK 


INDUSTRIAL HYDRAULICS 


OR INDIVIDUAL UNITS < 















> COMPLETE INSTALLATIONS 








THERE ARE INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE ALSO AT 
Tachbrook Road, Leamington Spa 144 Sc. Vincent Street, Glasgow, C.2 


Brock House, Langham Street, London, W.| 
Leamington 2700 Central 029 


Langham 2527 









This flange-mounted 
semi-rotary slave 
lends itself to many 
uses, including 
operating stirrers 
for liquid and 
semi-liquid products, 
and actuating plug or 
butterfly valves, 
where the unit can 
be flange-mounted 
directly on the 


velve body: many other 


esuch applications 


are easily arranged. 
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emt ATHES 


ROTAX LTD 








Rotax Ltd. have several WM 
70 7 in. Junior Lathes in their 
Apprentice Training Workshop. 
Only the best is considered good 
enough for this important work, 
and there is no better lathe in its 


range than the WM 70 Junior. 


WAKEFIELD ROAD 


WOODHOUSE & MITCHELL shcHOUSE Yon 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 
W M.27. 























| 114 THE ENGINEER May 22, 1959 


% 
STPEEYT, KEY 10 INDUSTRY 


It is fascinating to speculate on the probable history of this 
ancient key found in a grave in St.,Margaret’s churchyard 
by one Mr. Throsby in the 18th century. Was it, perhaps, 


buried with its owner? — the key to some secret hoard? 

















No. 33 
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Just as fascinating is the story of steel and its 
contribution to our modern civilisation. In fact, not only does 
steel make possible the good and the necessary things of life, 
it is also the key that will open the door of the future. 


ee SE oe Sh Rd ee 


Hallamshire high grade alloy and carbon steels are helping 


to build that future today ! 
ST. MARGARET S CHURCH, LEICESTER 


In Church Gate, Leicester, St. Margaret's 
shows mainly Trans-Norman work but has a 
very fine south porch and tower in the 
Perpendicular style. Among the notable 
features are the Tudor effigy of Abbot 
i Penny and the ancient ‘dugout’ chest. 
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ALLOY & SPECIAL CARBON STEELS 
BARS - SHEETS - PLATES - WIRE RODS 


THE HALLAMSHIRE STEEL COMPANY LIMITED - SHEFFIELD 3 + ENGLAND 
Telephone : Sheffield 24304 (7 lines) Telegrams: Hallamsteel, Sheffield 
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| Bailey “Bridgeo 
: the , 
: \ Ap. -- qi 
| : 
: COURTESY: SCOTTISH HOME DEPART/‘ENT (ROADS DIVISION) 
| With the increase in weight of modern traffic, many of 
/ 4 the older type of bridges may require to be strengthened, 
; q particularly in order to carry abnormal indivisible loads. 
In this particular project a Bailey Bridge is erected on 
the existing stone piers and decked with Storey Steel 
; Decking which is asphalt carpeted. 
BP Full information on this or any other type of Bailey 
i Bridge is readily available, from : 
a 
PMOS.STORST (ice BFDe 
WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 
7 Ot P ORF 
ie ENQUIRIES TO LONDON SALES OFFICE: 6 VICTORIA STREET: WESTMINSTER SW1 
¥| : j TELEPHONE: ABBEY 7391°2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 
;. : ] 
Li 
+ a - % 
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GIRDLESTONE — 


THE 


FOREMAN 


SAYS 


“You get less waste and 


fewer production 
hold-ups when you're 
using the best 
Abrasive Cloth” 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 








WELLINGTON MILLS - LONDON : S.E.1 


JOHN OAKEY & SONS LTD., 











FOR GOOD PUMPS 


= — es a . 
<@ GLANDLESS DIAPHRAGM PUMPS 


Ideal for service in the many indus- 
tries where corrosive and abrasive 
liquids must be pumped. Positive 
self-priming and can be run dry 
without harm. 














VERTICAL SPINDLE p 
SUMP PUMPS 
Automatic pumps designed 
specifically for sump drain- 
age. Sturdy, self-contained 
and reliable under the most 
difficult conditions. 


<@ CONDENSATE RET 
UNITS — 


Designed for the collection and 
return of condensate to the 
boiler house. Compact, auto- 
matically operated, these units 
combine a receiving tank, 
motor driven centrifugal pump 
and control gear mounted on 
a steel base. Tanks and pumps 
can be supplied for independ- 
ent installation. 


CENTRIFUGAL PUMPS p> 
Outstanding in performance and reliability 
these ball-bearing centrifugal pumps range 
in size from }” to 5” for continuous indus- 
trial applications. Constructed of cast iron or 
bronze, with smaller sizes in stainless steel. 


23 Davies Street, London, W.1. Telephone: MAYfair 1354/5 and 5317. 
TIB. 147 


GIRDLESTONE PUMPS LTD 








IMPACT 
SEPARATOR 


FOR SEPARATING OIL or WATER from 
COMPRESSED AIR or STEAM. 


Large numbers are in use in Colliery Air 
Mains, Compressor Intercoolers, Spray 
Painting Plants, and many other Installations 


where dry air is essential. 


CAN BE SUPPLIED COMBINED 
WITH TRAP or SEPARATE AIR TRAP. 














SPHERICAL FLOAT TRAP for 
STEAM or COMPRESSED AIR 


“The Lancaster’ Air Trap consists of a 
sealed float which rises and opens a dis- 
charge valve when the water collects in the 
trap. It presents a DEAD seal against 
leakage of air when draining water from 
Compressed Air Apparatus. Two alternative 
inlets are provided, vertical or horizontal. 
Will lift the discharge water. Supplied in 


tin., fin. and Hin. sizes. 
LANCASTER: TONGE 
LIMETEWD 


Manufacturers of ‘‘ The Lan- 
caster” Steam Traps for ali 
purposes. 


Send us your enquiries—over 
70 years’ experience is at your DENOLETON-MANCHE 
isposal. 
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1834-1959 A Century and a quarter of engineering 


Axial flow blower 
for blast furnace, 
Type AC 12st. 75 

supplied to the 


the second 
Steel Company 


ow  Turbo-Compressor 
ee eee installed at 
Margam ‘B’ 


Air intake 140,000 c.f.m. 
Delivery Pressure 35 p.s.i.g. 


Power input 12,000 k.w. 


write for literature to : 


SULZER BROS. (LONDON) LTD. 


31 Bedford Square, London, W.C.|I 


Telephone : MUSeum 7890 


May 22 








, 1959 











y May 22, 1959 THE ENGINEER 117 


INDUSTRIAL FLOORING PROBLEMS 




















Ceradek screeded surfacing is resistant to most 


chemicals. Dry or wet it provides a safe non-slip surface. 





It obviates dust hazards and can be laid in continuous, 


unbroken surfaces which have great resilience and 





high impact strength. Ceradek is light in weight and is 
available in four colours—Red, Blue, Green and Brown. 
It withstands heavy traffic; there is no shrinkage 

after laying and it bonds tenaciously to various 

surfaces (old or new concrete etc.). 





Many times stronger than concrete, Ceradek is the complete, 
protective surfacing which offers large scale economies and hard- 
wearing, long life. Suitable for an almost unlimited number 

of industrial applications, Ceradek provides the most likely solution 
to your flooring problems. Our technical staff will gladly 

advise you on all aspects of Ceradek installations, supplying 
further details and quotations as required. 


+4 SCREEDED FLOORING 


Concreted Factory Floor after 3 months wear 
showing untreated and Ceradek treated surfaces. 


Write or phone: TECHNICAL APPLICATIONS LTD. 


VALLEY WORKS - MONTON ROAD, 
ECCLES LANCASHIRE ~- Eccles !737. 


METAL-EDGE FILTERS 


HAND WHEEL 
Rotate to clean 








These filters incorporate the Purolator 
precision-wound metal element which 
















presents a series of knife-edged 








orifices to the incoming fluid. This 
ensures that all arrested contaminant 
remains on the outer surface of the 
element so that it can easily be cleaned 
off. The type shown here is fitted with a 
mechanical cleaning device which will 
remove dirt from the element whilst CLEANING 
it is actually working. A range of sizes 

from 2” to 2” B.S.P. is available and 


element spacings from -002” to -020” 


METAL 
ELEMENT 


can be provided. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 








fe 


One of the 
Automotive 
Products 
Group 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WanrED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro 


rata. 12 lines to 1 inch. 


There are reduced rates (i.¢., not on apro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £25 10s. }-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%, 








May 22, 


1959 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of t-page. 
(12 column inches) and upwards, e.g. d-page £22. $-page £41 10s. Full page £78, 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches), 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. “‘Run-on"’ and “ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. * Displayed *’ and “* Illustrated *’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be eddressed to>—Classified Advertisement Dept., “‘The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF GRIMSBY 


EDUCATION COMMITTEE 


COLLEGE OF FURTHER EDUCATION 


E. S. GREEN, B.Sc., A.R.LC 





Principal : 





APPOINTMENTS 
Applications are ee — nate — 
or women for the following full-time posts : 
DEPARTMENT OF ENGINEERING AND 
JILDING, 

ASSISTANT LECTURERS, Grade “ B,” to teach 
up to O.N.C. standard in one of the following : 
(10) MECHANICAL ENGINEERING 
(11) ELECTRICAL ENGINEERING. 
(12) WORKSHOP ENGINEERING (either 
Workshop Practice, Craft Practice, Welding or Sheet 

al work). a 
m3) ASSISTANT LECTURER, Grade “ A,” to 
teach Engineering Drawing, Science and Calculations 
in City and Guilds Courses. 

Salary : Lecturer, £1260-£1417 10s. 

" Grade “ B,” £682 10s.-£1076. 
Grade “ A,” £498-£945. — 

Application forms may be obtained from the 
undersigned and should be returned within fourteen 
days of the appearance of this advertisement. Can- 


i vill di lif; 
a R. E. RICHARDSON, | 
Director of Education 


Education Office, 
Eleanor Street, 
Grimsby. 


6th May, 1959. E5848 





UNIVERSITY OF MANCHESTER 


RADIO TELESCOPE—DUTY CONTROLLER 


A vacancy exists for a post of DUTY CON- 
TROLLER in connection with the 250ft. steerable 
radio telescope at the Jodrell Bank Experimental 
Station of the University of Manchester. The 
coramencing salary, which will depend on quailifi- 
cations and experience, will not be less than £650 
per annum. The Salary Scale is now under review 

The Radio Telescope is driven by remote control 
and the person appointed will be required to work 
on a shift basis in the control room of the Telescope. 
Under normal conditions the duties will include the 
simple following of operating instructions as deter- 
mined by the research programmes, but quick judg- 
ment may be necessary when emergencies arise. 
The duties include the routine maintenance of the 
electronic control equipment and instrumentation in 
the control room. Candidates must be physically 
fit, with good eyesight, and be capable and 
willing to work on a shift basis to cover the 
24 hours. They must be capable of keeping 
full, accurate and tidy records relating to the duties 
entrusted to them. Candidates must hold a Higher 
National Certificate in Electrical Engineering, or a 
senior City and Guilds Certificate in some branch 
of light current electrical engineering or similar 
qualifications. Previous experience of the control 
of plant or apparatus containing both electrical and 
mechanical parts is desirable. _ : ; 

Applications, giving full details of qualifications 
and experience as well as the names and addresses 
of two referees, should be sent to Professor A. C. B 
Lovell, Jodrell Bank Experimenta! Station, Lower 
Withington, Macclesfield, Cheshire. E5852 





CIVIL SERVICE COMMISSION 





H.M. DOCKYARD TECHNICAL COLLEGES 


TEACHING POSTS 





Teaching posts in H.M. Dockyard Technical 
Colleges. S celonsble (non-contributory) ASSIST- 
ANT LECTURER posts for men: three at Devon- 

for: (1) English with a modern language ; 
2) Physics, and (3) Mechanical Engineering ; one 
each at Chatham and Rosyth for Electrical Engineer- 
ing. Ability to help with other subjects essential 
Appointment September, 1959, or as soon after as 


possible. ae 

alifications : University Degree or equivalent 
ee ability to teach special subject to H.N.C. 
standard. Burnham scales for Technical Colleges 
Final year students may apply. 


Write: Civil Service Co 


mmission, Burlington 
1, for application form, 


Gardens, London, W. 
quoting 4981/59. Closing date 10th June, —.. 


PUBLIC APPOINTMENTS 
UNIVERSITY OF DURHAM 


KING'S COLLEGE, NEWCASTLE UPON 
TYNE 
CEMENT AND CONCRETE ASSOCIATION 
STUDENTSHIP 





Applications are invited for the above-mentioned 
STUDENTSHIP, of the value of £400 per annum, 
which is available for post-graduate work in the 
Department of Civil Engineering. 

The Studentship is open to Graduates of an 
approved University who have shown, or seem 
likely to show, ability as a research worker. It is 
tenable for two years, but may be renewed for a 
third year in special circumstances. 

Forms of application and further particulars may 
be obtained from the undersigned, to whom com- 
pleted forms should be returned as soon as possible. 

. R. HANSON, 
Registrar of King’s College. 
May, 1959. E5847 





NORWICH CITY COLLEGE AND 
ART SCHOOL, 
IPSWICH ROAD, NORWICH 


Principal : FRANK BRIERS, B.Sc., D.Phil.(Oxon) 
F.R.LC, 


LECTURER IN 
ELECTRICAL ENGINEERING 


Wanted for Ist September, 1959, or as soon as 
possible thereafter, LECTURER IN ELECTRICAL 
ENGINEERING for Higher National Diploma, 
Ordinary and Higher National Certificate and City 
and Guilds Electrical courses. Applicants should 
possess a University degree, A.M.1.E.E. or equiva- 
lent, and have had teaching and suitable industrial 
experience. 

Salary £1260 by £31 10s. to £1417 10s. 

Application forms, which may be obtained from 
the Director of Education, City Hall, Norwich, on 
receipt of a stamped, addressed envelope, should be 
returned to the Principal as soon as —,. a 

8 





KENT EDUCATION COMMITTEE 


ERITH TECHNICAL COLLEGE 


ASSISTANTS 





Applications are invited for the following appoint- 
ments, to commence in September, 1959 : 

Two ASSISTANTS, Grade “ B,” to teach General 
Engineering subjects up to O.N.C. and O.N.D. 
Mechanical Engineering. Preference will be given 
to applicants having an Engineering Degree and/or 
Corporate Membership of one of the major Engineer- 
ing Institutions. Industrial experience is essential 
and some teaching experience desirable. 

One ASSISTANT, Grade “ A,” to teach General 
Engineering to earlier years, as above. 

Salary in accordance with the Burnham Technical 
Scale : 

Grade “‘ B "—£682 10s. by £26 5s. to £1076 Ss. 

Grade “ A "—£498 15s. by £26 5s. to £945. 

Plus London allowance of £37 16s. or £50 8s. 

Application forms from the Principal at the 
College, Erith Road, Belvedere, Kent, to whom they 
should be returned as soon as possible. E5840 





UNIVERSITY OF LEEDS 


DEPARTMENT OF CIVIL ENGINEERING 





LECTURER IN AIRCRAFT STRUCTURES 


Applications are invited for appointment as 
LECTURER IN AIRCRAFT STRUCTURES in 
the Department of Civil Engineering, at a salary on 
the scale £900 by £50 to £1350 (efficiency bar) by 
£75 to £1650 a year. Practical experience in the 
Aircraft Industry is essential and some research 
experience is desirable. In addition, a knowledge 
of general Civil Engineering subjects would be an 
advantage. Applications (three copies) stating date 
of birth, qualifications and experience, together with 
the names of three referees, should reach the 
Registrar, The University, Leeds, 2 (from whom 
further particulars may be obtained) not later 
than 20th June, 1959. E5830 


PUBLIC APPOINTMENTS 





SINGAPORE POLYTECHNIC 
DEPARTMENT OF ENGINEERING 
LECTURERS 





The Board of Governors invite applications for 
the following appointments in the Department of 
Engineering : 

(a) SENIOR LECTURER IN ELECTRICAL 
ENGINEERING ; 

(b) LECTURER IN MECHANICAL ENGIN- 


EERING ; 

(c) ASSISTANT LECTURER, GRADE III IN 
PRODUCTION ENGINEERING. 

Qualifications : (a) Degree ; A.M.LE.E. ; indus- 
trial experience and teaching experience im Technical 
College or University essential ; (b) Degree and/or 
A.M.1.Mech.E.; experience as for (a). (c) Full 
Technological Certificate of City and Guilds in 
Machine Shop Engineering or H.N.C. with Produc- 
tion endorsements, and industrial experience in 
machine tool practice essential ; O.N.C. and teach- 
ing experience desirable. 

Monthly Salary Scales (including allowances ) : 
(a) M$1800 by M$S0 to M$1950; (b) M$1600 by 
M$50 to M$1750 ; (c) M$1200 by M$50 to M$1550 ; 
(one M$—2s, 4d. at present). 

Appointment of overseas persons is on contract 
for three years. Favourable Endowment Insurance 
Scheme ; or the College will be prepared to take 
over and maintain employer’s contributions to 
former F.S.S.U. policies. Accommodation, with 
heavy furniture at rental of M§$120 p.m. ; free 
medical attention, and half cost of maintenance in 
hospital ; free passage for member of staff, his wife 
and up to 3 children under 18, on first appointment, 
leave and completion of service; home leave at 
rate of 60 days per year’s service, normally taken on 
completion of 3 years’ service. 

Application forms (4 copies) and further informa- 
tion obtainable from Council for Overseas Colleges, 
12, Lincoln’s Inn Fields, London, W.C.2. Closing 
date, Sth June, 1959. E5878 





UNIVERSITY OF SHEFFIELD 


POSTGRADUATE DEPARTMENT OF 
APPLIED MECHANICS 
LECTURER 

Applications are invited for a post of LECTURER 
in the Postgraduate Department of Applied Mech- 
anics to begin duties on Ist October, 1959. Prefer- 
ence may be given to a candidate with a knowledge 
of the theory and practice of Mechanisms and 
Automatic Controls. Initial salary according to 
qualifications and experience on the scale £900 by 
£50 to £1350 by £75 to £1650, with F.S.S.U. provi- 
sion and family allowance. A grant towards removal 
expenses will be made. Further particulars should 
be obtained from the Registrar, to whom applica- 
tions (4 copies) should be sent by 20th June, 1959. 

E5831 





UNIVERSITY OF BRISTOL 
LECTURERS 


Applications are invited for two posts as LEC- 
TURER (one Grade II and one Grade Ill) in the 
Department of Mechanical Engineering, at an 
initial salary within the range 

Grade III £700 to £850 per annum 

— II £900 to £1650 per annum 
according to qualifications and experience, w 
F.S.S.U. benefits and Family Allowenne. fonteame 
should have good academic qualifications and 
practical experience. 

Further particulars may be obtained from the 
undersigned to whom applications (including the 
names of two persons to whom reference may be 
made) should be sent not later than June 8th, 1959, 

C. BUTTERFIELD, 


E5888 Registrar and Secretary. 





SURREY EDUCATION COMMITTEE 


WIMBLEDON TECHNICAL Co 
GLADSTONE ROAD, swe 


GRADE “B” ASSISTANT 


Grade “B" ASSISTANT required as so. 
possible, to teach MECHANICAL ENGINEER- 
ING subjects to Ordinary National Certificate level 
particularly Mathematics. Preference given to 
Graduates or the equivalent. Salary, Burnham 
Scale: £682 10s. by £26 5s. to £1076 $s plus 
masses Allowance ‘ 

Application form and further particular in- 
able from the Principal, to whom complied a. 
tions should be sent within two weeks of appearance 
of advertisement. E5865 


PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF 


BRIGHTON EDUCATION 
COMMITTEE 
BRIGHTON TECHNICAL COLLEGE 


E. WATTS, M.A., Ph.D.(Cantab), 
B.Sc.(Lond.), F.R.LC. 


Principal : G. 





LECTURER 





Required : _ LECTURER in Engineering Metal- 
lurgy for engineering de and diploma courses, 
with Degree in Engineering or Metallurgy or cor- 
porate membership of appropriate professional 
institution, prepared to teach at least one other 
mechanical engineering subject. Salary scale: 
£1260 by £31 10s. to £1417 10s. Increments ma: 
be allowed for approved industrial, professional, 
or research experience. 

Further particulars and application forms from 
the undersigned to returned to the Principal, 
Brighton Technical College, Richmond Terrace, 
Brighton, 7, as soon as possible. 

W. G. STONE, 
: Direotor of Education. 

54, Old Steine, 


Brighton. E5897 





CITY OF BRADFORD 


ENGINEERING ASSISTANTS 


Applications are invited for the following super- 
annuable appointments in the City Engineer and 
Surveyor’s Department, on the grades indicated. 

(a) SENIOR) ENGINEERING ASSISTANT 
(Post 18), A.P.T. 1V (£1065—£1220). 

(b) SENIOR ENGINEERING ASSISTANTS 
(Posts 13 and 119), Special Grade (£750-£1030). 

(c) ENGINEERING ASSISTANTS (Posts 37 
and 120), Grade A.P.T. I or Special (£610-£765 
or £750-£1030, according to qualifications). 

(d) JUNIOR ENGINEERING ASSISTANTS 
(Posts 63, 65, 174), Grade A.P.T. I. (£610-£765). 

Applicants for Post (a) should preferably hold an 
Engineering Degree, be A.M.I.C.E./A.M.I.Mun.E., 
and have had special experience in design of rein- 
forced concrete and steel structure for Multi-Storey 
Flat construction. 

Applicants for (b) should preferably hold an 
Engineering Degree, be A.M.I.C.E./A.M.1.Mun.E., 
and have had a good general civil engineering 
training. 

Applicants for (c) should have completed their 

rofessional training. Salary on Special Grade will 
payable to the successful candidates holding an 
Engineering Degree or is A.M.I.C.E./A.M.1.Mun.E. 

Applicants for (d) should have completed their 
professional training and have had experience in 
Municipal and/or Civil Engineering. L 

Applicants should have completed their National 
Service. No housing accommodation can be 
provided by the Corporation. 

Applications on form to be obtained from_ the 
City Engineer and Surveyor, Town Hall, Bradford, 
1, together with three testimonials must be received 
by the undersigned by 2nd June 1959. 

W. H. LEATHEM, 
Town Clerk. 


Town Hall, Bradford, 1. E5854 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 








HYDRAULICS RESEARCH STATION, 
WALLINGFORD, BERKS 





ASSISTANT EXPERIMENTAL OFFICERS 
OR EXPERIMENTAL OFFICERS 


D.S.1.R. Hydraulics Research Station, vee 
ford, Berks, requires ASSISTANT EXPERI- 
MENTAL OFFICERS or EXPERIMENTAL 
OFFICERS for work on scale models of hydraulic 
projects in civil engineering field. Qualifications - 
G.C.E. “ A” level in two science or maths. subjects 
or equivalent. Over 22, Pass degree, H.N.C. oF 
equivalent Ily expected. Experience 0 


engineering drawing and/or constructiona! work an 
advantage for some posts. Salary ranges (on 


A.E.O’s £382 10s. (age 18) to £670 (age 20) to #8 
E.O. £954 to £1166. Women slightly less. Five 
day week. Promotion prospects, Hous'ng facilities 
for married staff. Forms from M.L.N > 
and Scientific Register (K), 26, King Street, London, 
S.W.1, quoting E.316/8A. Closing da’ 

1959. £5832 
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May 22, 1959 
PUBLIC APPOINTMENTS 





GOVERNMENT OF WESTERN 
NIGERIA 


VACANCIES FOR 
EXECUTIVE ENGINEERS 


ons are invited from suitable candi- 
s of EXECUTIVE ENGINEER. 


Candidates who should 
years of age, must have a 
Degree recognised by the 

wution of Civil Engineers or exemption 
ee ie foal Parts I and II of the Institution’s 
Examination, and should have at least two years 
appropriate post qualification practical experi- 


ence. 


Applicati 
dates for post 


ifications : 
be between 25-50 
regular University 


Duties: The successful candidates will be 
required to undertake preliminary surveys and 
investigations and to supervise the construction 
either by direct labour or by contract of road 


and bridge works in the Region. 


Terms of Appointment: On contract terms 
with gratuity for a minimum of two tours of 
12-18 months each, in the first instance, on 
Salary Scale “ A,” £846 by £42 to £1380 plus 
35 per cent. contract addition ; point of entry 
depending on qualification and experience. In 
addition an Inducement pay of £240-£270 per 
annum plus a supplementary pay of £120 per 
annum is payable. Free first class ges for 
officer and his family on first appointment and 
when proceeding on leave, free treat- 
ment for officer and his family ; furnished 
quarters provided at a rent of 8% per cent. of 
basic salary. 


Applications should be completed in duplicate 
on the prescribed form o le from the 
Official Secretary (Recruitment Branch), Office 
of the Commissioner for Western Nigeria, 
178/202, Great Portland Street, London, W.1, 
from whom further particulars may also be 
obtained. 


Closing date: 30th May, 1959. 


E5845 


+ 


WEST DORSET WATER BOARD 








APPOINTMENTS 





Appointment of : 

(a) ASSISTANT ENGINEER, A.P.T. IV (£1065- 
£1220 per annum). 

(b) ENGINEERING ASSISTANT, A.P.T. I (£610- 
£765 per annum). 

Applications are invited for the above appoint- 
ments. 

Candidates for (a) must be Associate Members of 
the Institution of Civil Engineers and the Institution 
of Water Engineers, and have a thorough knowledge 
of Water Engineering practice, with particular 
reference to underground supplies, pumps and service 
reservoirs. 

Candidates for (b) should be oursuing a course of 
study leading to the qualifications for appointment 
(a) and some int jate examination should have 
been passed. Drawing Office experience is 
necessary and preference will be given to candidates 
with some Water Engineering knowledge. 

Both appointments will be subject to the provisions 
of the Local Government Superaanuation Acts, the 
National Scheme of Conditions of Service and to 
passing a medical examination. 

Forms of application and further particulars may 
be obtained from the undersigned and to whom 
applications should be returned by Monday, June Ist. 

R. CHAPMAN, A.M.LC.E., A.M.LW.E., 
Engineer and Manager. 
11, Downes Street, 
Bridport, 


Dorset. E5802 





CITY OF NOTTINGHAM 


WATER DEPARTMENT 





PERMANENT APPOINTMENT—CIVIL 
ENGINEERING ASSISTANT 





Applications for this permanent, pensionable 
appointment are invited from Graduate Members of 
the Institution of Civil Engineers and/or Engineering 
Graduates of a University, in each case with at least 
five years’ experience (which need not necessarily 
have been with a Water Undertaking), including the 
Period spent on theoretical training. Salary, depen- 
dent upon qualifications and experience, in the 
Special Grade for Engineering and Surveying 
Assistants (£750 by £40 to £1030). 

Applications, with names of two persons to whom 
reference may be made, to Engineer and General 
Manager, Water Department, Castle Boulevard, 
Nottingham, by 8th June. 

T. J. OWEN, 


Guildhall, Town Clerk. 
Nottingham. E5842 





GOVERNMENT OF HONG KONG 


MECHANICAL ENGINEER (MARINE) 


' To supervise maintenance of a fleet of high-speed 
aunch engines and undertake general administration 


duties. 

Ferma ent appointment. Salary: £1500-£2178, 
Plus cost-of-living allowance. Quarters available 
at low rent. Free passages. Generous leave. 

_, Cand es must be A.M.I.Mech.E., with appren- 
\ceship ! post-qualifying experience with a firm 
engage manufacture and maintenance of high- 
— ‘el engines. General marine engineering 
and machine shop experience is an advantage. Age 

S years 

nett ‘rector of Recruitment, Colonial Office, 
— ».W.1, giving age, qualifications and 
mperience, quoting BCD 1198/31/08. E5861 


THE ENGINEER 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Vacancies for SENIOR SCIENTIFIC OFFICERS 
and SCIENTIFIC OFFICERS in following localities: 

LONDON AREA: MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in a particular field of applied hydro- 
dynamics. Experience in m methods of 
design and research on axial flow compressors, 
turbines or pumps an advantage. MECHANICAL 
ENGINEER for work on propulsion problems. 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles : 
knowledge of theoretical hydrodynamics and theory 
of control systems an - advantage. APPLIED 
MATHEMATICIAN or THEORETICAL PHYSI- 
CISTS for acoustic analysis. ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. PHYSICIST interested in operator perfor- 
mance. CLASSICAL PHYSICISTS. 

BALDOCK : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 
Quantum Physics. 

PORTSMOUTH : ELECTRONIC ENGINEERS 
for research on analogue computers and transistor 
circuits. ELECTRICAL ENGINEERS for research 
on small rotating electrical machinery. PHYSI- 
CISTS—for optical systems and instrumentation. 
ELECTRO-MECHANICAL ENGINEERS — for 





work on servo-mechanisms. 

PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research on underwater 
acoustics. ELECTRONIC PHYSICISTS, ELEC- 
TRONIC ENGINEERS—for design work. PHYSI- 
CAL CHEMISTS. 

POOLE : CHEMICAL ENGINEERS. CHEM- 
ISTS for work on rubber technology. 

ROSYTH : PHYSICISTS (Electronic). 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
- — nd-Class eect . §.S.0.s — have 
had three years’ post- uate experience an’ not 
less than 26 years of age. Salaries: (men) S.S.O., 
£1233-£1460 ; S.O., £655-£1150 (London), some- 
what lower in provinces. Appointments unestab- 
lished (with F.S.S.U. benefits), but opportunities 
may occur for those between ages of 21 and 32 to 
compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.220/9A). E5866 





GOVERNMENT OF WESTERN 
NIGERIA 
VACANCIES FOR EXECUTIVE 
ENGINEER, GRADE | 





Applications are invited from suitable candi- 
dates for posts of EXECUTIVE ENGINEER, 
Grade I. 


Qualifications : Candidates, who should be 
between 28-50 years of age, must be a Corporate 
Member of the Institution of Civil Engineers 
and must have had at least seven years’ appro- 
priate experience after gaining a University 
Degree in Civil Engineering, or passing Parts I 
and II of the Institution of Civil Engineers 
Examination. Must also have Structural 
Engineering Design, Reinforced Concrete and 
Foundation Design experience. Candidates 
must also have experience of site investigations 
for foundations and laboratory testing, road 
and bridge layout design and construction. 


Duties: The successful candidates will be 
required to take charge of the Structural and 
Civil Engineering Design Section of the Ministry 
of Works and Transport. 


Terms of Appointment: On contract terms 
with gratuity for a minimum of two tours of 
12-18 months each, in the first instance, on 
Salary Scale A (U), £1188 by £48 to £1380, plus 
35 per cent. a * addition ; point of = 
depending on qualification and experience. in 
addition, an Inducement pay of £270-£300 per 
annum, plus supplementary pay of £120 per 
annum is payable. Free first-class passages for 
officer pod his family on first appointment and 
when proceeding on leave, free medical treat- 
ment for officer and his family ; furnished quar- 
ters provided at a rent of 84 per cent. of basic 
salary. 


Applications should be completed in duplicate 
on the prescribed form, obtainable from the 
Official Secretary (Recruitment Branch), Office 
of the Commissioner for Western Nigeria, 
178/202, Great Portland Street, London, W.1, 
from whom further particulars may also be 
obtained. 


Closing date : 30th May, 1959. 
E5846 


PUBLIC APPOINTMENTS 
DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


NATIONAL ENGINEERING 
LABORATORY, 
EAST KILBRIDE, GLASGOW 


PRINCIPAL SCIENTIFIC OFFICERS 





Three pensionable posts at National Engineering 
Laboratory, East Kilbride, Glasgow, for men or 
women, viz: (a) PHYSICAL METALLURGIST 
to be responsible for metallurgical aspects of 
research on plasticity over a wide field from metal 
physics through properties of materials to investi- 
gation of formation and cutting processes such as 
extrusion and machining; (b) ENGINEER or 
PHYSICIST to take charge of fundamental research 
on cutting ; (c) ENG ER interested in hydro- 
dynamic lubrication to lead research on dynamically 
loaded bearings and factors governing bearing 
instability. Qualifications normally first or second 
class honours degree in a scientific subject (including 
Engineering), or high profession attainment. 
Appropriate research experience essential. Indus- 
trial experience an advantage. Salary scale (men) 
£1420-£2020. Starting pay may be above minimum. 
Good housing prospects. Write Civil Service 
Commission, 17, North Audley Street, London, 
W.1, for application form, quoting S4986/59/14. 
Closing date 25th June, 1959. E5877 





BRITISH RAILWAYS 


RESEARCH DEPARTMENT 
(ENGINEERING DIVISION), DERBY 


SCIENTIFIC OFFICER, GRADE 2 


Vacancy for SCIENTIFIC OFFICER GRADE 2, 
initially to study problems connected with dynamics 
of trains, shocks to goods in transit, &c. Candidates 
should have good degree. Previous experience of 
research not essential. Consideration given to 
candidates about to take their degree, engagement 
being subject to their subsequent passing at required 
standard. 

Salary : £665 to £985 per annum (according to 
qualifications and/or experience). 

Superannuation and certain travel facilities. 

Medical examination. 

Applications stating age, experience, &c., to : 

Director of Research, 
British Railways Research Dept., 
222, Marylebone Road, 
don, N.W.1. 





E5838 





ADMIRALTY 
SHIP DEPARTMENT, BATH 
NAVAL ARCHITECTS 


Admiralty require NAVAL ARCHITECTS for 
unestablished posts for DESIGN ASSISTANTS in 
Ship Department, Bath. British subjects with 
University Degree (or equivalent) in Naval Archi- 
tecture and practical shipyard experience. Salaries 
for the two available grades assessed according to 
to maxima 





age, qualifications and experience, 

£1290 and £2050, respectively. Only exceptionally 
well-qualified candid consid for higher 
grade. Five-day week 


Forms from M.L.N.S., Technical and Scientific 


Register (K), 26, King Street, London, S.W.1, 
quoting reference C339/9A. Closing date, 1Sth 
June, 1959. E5844 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


PANEL OF CONSULTING ENGINEERS 





The Board maintains a Panel of Consulting 
Engineers for use in connection with the execution 
of buildings and engineering schemes in hospitals, 
and applications are now invited from practising 
mechanical, electrical and heating and ventilating 
engineers for addition to the list. i 

Applications, giving the names and qualifications 
of each partner, together with the names and 
addresses of two referees, should be submitted to the 
Secretary. North West Metropolitan Regional 
Hospital Board, 40, Eastbourne Terrace, London, 
W.2, by 17th June, 1959. E5837 
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TENDERS 





KINGDOM OF THAILAND 


ROYAL IRRIGATION DEPARTMENT 


BANGKOK, THAILAND 


INVITATION FOR BIDS—NO. YS-2-9 





The Royal Irrigation Department of the Kingdom 
of Thailand hereby invites sealed written BIDS for 
FURNISHING and DELIVERING the following 
GOODS, EQUIPMENT and MATERIALS, either 
f.o.b. Contractors’ shipping point or c.i.f. Bangkok 
Wharf, Thailand, for the Bhumiphol Dam and 
Power Plant, Yanhee Multipurpose Project, Kingdom 
of Thailand, in accordance with the Contract docu- 
ments, for : 

The fabrication of approximately 1:8 million 
kilograms (4 million pounds) of steel into penstocks 
and outlet pipe, including the furnishing of all 
necessary material, labour and equipment. It is 
required that the various pieces furnished in 
approximately 4-50m. to 4-15m. inside diameter 
by 7°315m. length (14ft. 9in. to 13ft. 7in. inside 
diameter by 24ft. length) in varying thickness from 
jin. to 1 fin. Several bends, including some of the 
reducing type and one bifurcation are required. 
Transportation facilities are not adequate for these 
overall dimensions, necessitating a field fabrication 
plant at the Dam Site. The dam and power plant 
are located approximately 420 kilometres or 260 
miles north of Bangkok, Thailand. 

Bids will be opened early August, 1959. Copies of 
contract documents, invitation for Bids—No- 
YS-2-9, may be obtained by qualified Bidders on 
written request, addressed to : 

Royal Irrigation Department, 

Attention: Thai Liaison Engineer, 

c/o Engineering Consultants, Inc., 

1940 West Mississippi Avenue, 

Denver 23, Colorado. 

Each request must be accompanied by a cheque or 
money order, payable to the Royal Irrigation 
Department, in the amount of U.S. $10.00 for each 
copy of the contract d req d The 
remittance is non-returnable. 

M. L. XUJATI KAMBHU, 
Director General. 

Royal Irrigation Department, 

Kingdom of Thailand, 

Bangkok, Thailand. 








E2415 





MADRAS PORT TRUST 


The Office of the Madras Port Trust, Madras, 
India, invites TENDERS for the following : 

(a) TENDER ENQUIRY No. 2190/59/EP/S. 

For the SUPPLY of 3 (Nos.) DIESEL 
ENGINE DRIVEN OPERATOR PORTABLE 
WELDING SETS with an output of 20 to 400 
amps. 

(b) TENDER ENQUIRY No. 2190/59/EP/S. 

For the SUPPLY of 2 (Nos.) UNIVERSAL 
MILLING MACHINES, table size 54in. by 
12in., traverses 30in. long by 13in, across by 
18in. vert. 

(c) TENDER ENQUIRY No. 3645/59/E.P./4. 

For the SUPPLY of a PORTABLE DIESEL- 
DRIVEN AIR COMPRESSOR, 300/350 cu. 
ft./min. at 100 p.s.i. 

Specifications, drawings, &c., relative to the above 
Tender enquiries can be obtained direct from the 
Deputy Chief Accounts Officer (Engineering), Chief 
Engineer’s Office, Madras Port Trust, Madras 1, 
India, on payment of : (a) 13s. 6d. per Tender set ; 
(b) £1 1s. per Tender set ; (c) 7s. 6d. per Tender set, 
and will not be refunded. 

Tenders are to be returned direct to the Chief 
Engineer (“C” Warehouse), Madras Port Trust, 
Madras, India, so as to reach him by: (a) 22nd 
— 1959; (b) 29th July, 1959; (c) 7th July, 
1 ‘ 


Specimen copy of the above enquiries can be seen 
at India Store Department, Government Buildings, 
Bromyard Avenue, Acton, W.3, under the following 
references : 

(a) S 3143/59/NSC/ENG.2. 

(b) S 3144/59/NSC/ENG.2. 


(c) S 3172/59/NSC/ENG.2. E5859 





THURROCK URBAN DISTRICT 
COUNCIL 
ENGINEER AND SURVEYOR’S 
DEPARTMENT 





ENGINEERING ASSISTANT 





Thurrock Urban District Connell Cote an 
S or’s ment) require 
SaSISTANT. ” Salary within A.P.T. I/II: £610- 
£880 per annum. Candidates should have com- 
pleted their training in a Municipal or Civil Engi- 
neer’s Office and have had — subsequent experi- 
ence. Appointment pensiona’ 

Appli tio ualifications and 





EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 


ASSISTANT ENGINEER (MECHANICAL) 


Candidates should be Grad.M.I.Mech.E, and/or 
panty ee eetian, venslning. pre 
- ‘ experience 
jam oe id corviens rvic . &c., as applicable to hos- 
Salary : £730-£1055—additional increments 
scale based on experience and age may be 

Applications, giving full details of age, — 
tions, caporiense and present salary, am. with names 
of three referees, to Secretary of a 17, Chester- 
ton Road, Cambridge, by Ist June, 1959. E5777 


perience, and — tues 

ex q g 

the i Offices, — Essex, by 26th 
May, 1959. Canvassing disqualifies. 

with Members or Senior Officers of the Council must 
be disclosed. E5778 


HACKNEY BOROUGH COUNCIL 


ENGINEERING ASSISTANT 


ENGINEERING ASSISTANT required by 
Hackney Borough Council. Grade A-P.T. IH 
(£610-£880 p.a.). London Weighting Allowance 
£30 p.a. at age 26. Commencing salary according 
to training, qualifications and experience.—Apply 
Town Clerk, Town Hall, Hackney, E.8, for appli- 
cation form returnable by 9 a.m., Monday, 8th June, 
1959. E5856 





COUNTY BOROUGH OF 
BRIGHTON 





WATERWORKS DEPARTMENT 





MILE OAK PUMPING STATION 





AUTOMATIC PUMPING CONTROL 
EQUIPMENT 





FIXED PRICE TENDERS invited for MANU- 
FACTURE, DELIVERY, ERECTION, TESTING 
AND SETTING IN OPERATION equips for 
remote and/or local automatic control of electric- 
ally driven submersible well pumps and booster 
pumps. 

Specification and Particulars from Chief Engineer 
Water Department, 12, Bond Street, Brighton, 1, 
on payment of Two Guineas deposit to be refunded 
on receipt of a bona-fide tender and return of all 
documents. 

Tenders in the plain sealed envelope provided» 
not bearing any name or mark indicating the sender, 
endorsed “ Tender for Remote/Automatic Control, 
Mile Oak,” to be delivered to me by noon on 
8th August, 1959. The Corporation do not bind 
themselves to accept the lowest or any tender. 

Ww. 0. DOD 


Town Clerk, 


Town Hall, 
E5881 


Brighton, 1. 





Classified Advts. continued on page 120 
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CITY OF NOTTINGHAM 
WATER DEPARTMENT 


MARKHAM CLINTON PUMPING 
STATION—ELECTRIC PUMPING PLANT 
TENDERS are invited from experienced con- 

tractors for the MANUFACTURE, SUPPLY, 
ERECTION and SETTING TO WORK complete 
of Centrifugal Borehole and Booster Pumps, 
Electric Motors, Switchgear, Diesel Engine Alter- 
nator and other appurtenant work at Markham 
Clinton Pumping Station in the parish of West 
Markham, near Tuxford, Notts. 

Specification, form of tender and drawings may 
be obtained from Mr. B. W. Davies, Engineer and 
General Manager, Water Department, Castle 
Boulevard, Nottingham, on payment of a deposit 
of ten guineas, which will be returned on receipt of 
a bona fide tender not afterwards withdrawn and 
the return of all documents and consti. 

Sealed Tenders, endorsed “ Tender for Pumping 
Plant, Markham Clinton Works,” to be delivered 
at my office not later than noon on Monday, 3lst 
August, 1959. 


T. J. OWEN, 
Town Clerk. 
The Guildhall, 
Nottingham. E5850 





COUNTY BOROUGH OF 
SOUTHAMPTON 


County Borough of Southampton invites QUO- 
TATIONS from Steelwork Specialists for STRUC- 
TURAL STEELWORK at new Swimming Baths, 
Western Esplanade to be Sub-Contractors to Main 
Contractor (R.I.B.A. Contract plus Supplemental 
Conditions available for inspection). Forms and 
particulars from Borough Architect on written 
application by 30th May, 1959. Quotation to the 
Town Clerk, Civic Centre, Southampton, by 12 
noon on the 24th June, 1959. ES885 








EDUCATIONAL 











A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 


THE ENGINEER 


EDUCATIONAL 





AUTOMATION.—AUTHORITATIVE 
and Analogue 


COCRERS qo noe evelites 

Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 


an on — Write (Dept. S.E.8), 
E.M.L. Institute School i House, 
Kensington, London, W. El45e 








SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


ACTIVE PROGRESS CLERK required for 
West End cffice engineering company. Inter- 
esting work connected with Railway moderni- 
sation programme. Permanent pensionable 

t with opportunity for advancement.—Apply 


in writing, — age, salary and experience 
to Manager, raction Dept.. SULZER 
BROTHERS (LONDON), LTD., 31, Bedford 
Square, W.C.1 

ES855 a 





CHIEF ENGINEER 


General Engineers in South London with 150 
employees, require Engineer to cover design 
work, estimating and purchasing A sound, 
practical man of wide experience in general 
engineering is required. Good salary with 
ample scope for real live man—age not over 42 
years. Appointment subject to pension. Full 
details required of previous experience with 
responsibility entailed, also salary requirements. 
—BOX No. E2372, “* The Engineer.” 


A 


CHIEF RATEFIXER AND TIME STUDY 
ENGINEER is required immediately by a medium 
heavy engineering company in the North West of 
England. The selected applicant must have served a 
recognised apprenticeship and have had wide 
experience in a senior capacity in time study and 
ratefixing applied to general engineering. This is a 








including Automation Techniques. Approximately responsible position with real prospects for the right 

95 per cent. successes. 148- prospectus free man. Please supply details in chronological order, 

on request.—B.1.E.T. (Dept. 259, Wright’s Lane, giving particulars of experience, positions held and 

London W.8. E114 8 present salary.—BOX No. E5887, ** The Engineer.” a 
COMPANY MEETING 














The Thirty-second Annual General 
Meeting of Matthew Hall & Co. 
Limited was held on 19th May, 
1959, at Matthew Hall House, Dorset 
Square, London. 

The following is an extract from 
the circulated statement of the 
Chairman, Mr. Bertram Baden, 
M.C., S.B.St.J., M.1.H.V.E. 

The year 1958 produced an 
increased group trading profit of 
£491,293 as compared with £321,854 
for 1957. This was mainly due to 
‘the number of large long term con- 
tracts reaching completion during 
the year. The net profit after all 
charges including taxation, was 
£201,152 (1957—£99,319). The 

‘. directors recommend a dividend of 
30 % (1957—30% on smaller capital, 
plus a capital dividend of 51% free 
of tax). 

It is also recommended that 
£240,000 of the Company’s reserves 
be capitalised and applied in paying 
up in full 960,000 ordinary shares 
of 5/- each to be issued to members 
on the basis of one new ordinary 
share for each existing ordinary 
share. It is possible to propose such 
a substantial capitalisation because, 
during the current year, the Com- 
pany’s reserves will be considerably 
strengthened by a _ transfer of 
reserves from a subsidiary Company 
which is being liquidated under a 
reorganisation of the group’s over- 
seas activities so as to take advan- 
tage of the benefits afforded to 
Overseas Trade Corporations 

It is not proposed to maintain 
the same rate of dividend on the 
increased capital, but it is hoped, 
apart from unforeseen circum- 
stances, that the total amount 
distributed next year by way of 
dividend will not be less than that 
for 1958. 

Our order book is substantial 
although it does not reach the 
record levels achieved during the 





MATTHEW HALL & CO. LIMITED 
| CHAIRMAN’S 


STATEMENT 


past two years. Competition is 
keen, especially in South Africa. 


NUCLEAR ENERGY DIVISION 
Orders included a contract for the 
installation of the 7,000 ton electro- 
magnet for the 7 GeV proton syn- 
chrotron at the Rutherford High 
Energy Laboratory, Harwell. 

Our work on a land-based proto- 
type nuclear submarine involves 
special welding techniques to Lloyd's 
Class 1 requirements. 


CHEMICAL, OIL REFINERY 
AND INDUSTRIAL ENGINEER- 
ING DIVISIONS 

The design, procurement and 
construction of large oil and chemi- 
cal installations were among 
contracts secured. These included a 
styrene monomer plant and exten- 
sions to an oil refinery in the West 
Indies and to a copper refinery in 
Northern Rhodesia. 

Work was completed on a new 
chemical plant producing fuel for 
rocket motors; this is the first of its 
kind in the United Kingdom and 
one of the largest in the world. 

The order was secured for the 
erection of a second 55,000 tons per 
annum paper making machine. 


SPRINKLERS AND FIRE 
PROTECTION 

Contracts were received for 
sprinkler systems to paper mills, a 
large power station, laboratories, 
garages, stores and office blocks, 
including the main areas of the new 
American Embassy office building in 
Grosvenor Square. 


MATTHEW HALL (PTY.) 
LIMITED, SOUTH AFRICA 
Contracts obtained included air 
conditioning, sprinkler systems, 
plumbing, electrical and mechanical 
services. Work on chemical, oil and 
industrial plants continued. 

The report and accounts 
adopted. 


were 


i Data 








SITUATIONS VACANT 





CHIEF ENGINEER required by medium- 
sized company of Constructional Engineers in 
Glasgow 


Applications are invited for the above post 
from Graduate Engineers of 35/45 years of age 
who have had good workshop experience and 
several years in a post of major responsibility in 
the field of constructional engineering and 
general platework fabrication. The successful 
applicant will be entirely responsible to the 
Managing Director for the design and develop- 
ment of all new products and new plant and for 
the Production Drawing Office. 

The post will carry a salary commensurate 
with qualifications and experience, membership 
of an excellent Pension Scheme, and Life 
Assurance and Personal Accident Insurance 
cover. There will be first-class prospects for 
further advancement. 

Write in confidence, with full personal par- 
ticulars and details of qualifications and experi- 
ence, to BOX No. E5868, “ The Engineer.” 


A 


CIVIL ENGINEERING ASSISTANTS required 
for Head Office and Site Vacancies in connection 
with electric power projects in Scotland. Preference 
for applicants with Engineering Degree or exemption 
from Parts I and II of Institution examination.— 

Reply, giving age, qualifications and experience, to 
JAMES WILLIAMSON AND PARTNERS, 219, 
St. Vincent Street, Glasgow ES896 a 


DESIGN DRAUGHTSMAN required for mech- 
anical ign of leonic instr Pleasant 


design 
working conditions. Excellent rates of ——- ly 
Chief Tcnstoenne, ISOTOPE DEVELOPME: . 
LTD., Beenham Grange, Berks. 
Tel.: Woolhampton 451. E1524 
DRAUGHTSMAN required in Pump Division of 
an old-established Engineering Company, Birming- 
ham area. Must be experienced in the design and 
detailing of oil refinery, centrifugal process pumps and 
chemical pumps for the Oil Industry and Chemical 
Trades. Contributory pension scheme, five-day 
week, canteen and recreational facilities.—Apply. 
giving full details of training, qualifications, past 
employment and salary range, in strict confidence, 
to the Secretary, TANGYES LIMITED, Cornwall 
Works, Smethwick. E5762 a 
ELECTRICAL CONSTRUCTION ENGIN- 
EER (qualified) required for service in India, must 
have experience in the planning and installation of 
all electrical services for a large modern engineering 
factory with a total loading of approximately 
7000kW, including generating, distribution and 
application at voltages of 11kV and 400 volts. Three 
years’ contract in first instance with prospect of 
renewal. Salary including allowances up to Rs.2400 
per month, free quarters, medical attention, use of 
car, free p ges for eng and family, and 
other valuable concessions.—Apply, giving details 
of age, experience, family circumstances and refer- 
ences to Secretary, A.E.1., Overseas, Ltd., 33, 
Grosvenor Place, London, S.W.1. ES841 a 
ENGINEERING COMPANY IN IPSWICH 
wishes to strengthen existing drawing-office staff by 
appointment of two keen DRAUGHTSMEN, 
ages 24-28, with at least O.N.C. The office is 
engaged on designing a new range of medium-size 
machinery which requires a good knowledge of 
general engineering practice. Suitable applicants, 
who should be able to work with a minimum of 
supervision, are invited to send personal details and 
salary required.—BOX No. E5693, “The Engi- 
neer.”” A 








ENGINEERS required for work on design of 
machine tools, vibration studies, friction and lubri- 
cation problems, and research on the machining of 
metals. Good opportunities in expanding organisa- 
tion for those with initiative and capability. Location 
in new building amid pleasant surroundings. Super- 
annuation scheme. Send full details, including age, 
qualifications, experience and present salary in 
confidence.—BOX No. 5860, ‘* The Engineer.”’ A 
ENGINEER required for maintenance of modern 
fully instrumented boiler plant ; knowledge of chain 
grates essential. Apply, Secretary —BOX No. 
£2416, “* The Engineer.” A 


ERECTION SUPERINTENDENT 

Applications are invited for the above appoint- 
ment by large concern engaged in the erection of 
Water Tube Boilers throughout U.K. Successful 
candidates, with proved ability, will be required 
to supervise and control all aspects of progress 
and erection. Appointment superannuable. 
Salary in accordance with degree of experience 
and onions —Agetcetons with full 
particulars of age, education, qualifications and 
experience.—Write 0650, Wm. Porteous and 
Co., Glasgow. 


E5809 a 
ESTIMATOR required for Engineering Works in 
Southern England. Must be fully experienced in 
Structural Steelwork and Steel Fabrications. Some 
knowledge of Machine Shop and/or Foundry work 

an advansage. Pension Scheme in operation. 

rite stating age, experience and salary requir 
~BOX No, E5853, “ The Engineer.” ee . 
HAWKER SIDDELEY—INDUSTRIAL DIVI- 
SION, Brush Electrical Engineering Company 
Limited, Loughborough This company has 
vacancies for 2 TENDERING AND CONTRACT 
ENGINEERS as detailed below. Preference will be 
given to candidates with recognised technical quali- 
fications and applications will also be considered 
from Engineers who lack the necessary commercial 
experience but feel that given the opportunity they 
would enjoy this type of work. Tendering and 
Contract Engineer for the General Engineering 
Division for Industrial Electrical Applications. This 
is an office appointment which offers considerable 
scope for the exercise of initiative and in which 
allied experience abroad would be an advantage. 
Reference GE 5072. Tendering and Contract 
Engineer for Switchgear Division : duties will 
include scheme design, preparation of specifications, 
&c., for all classes of equipment up to 33kV. 
Reference : SD $072.—Applications, which will be 
— in — ep a should give brief personal 

ails, particulars of training and previous e i 

and be addressed to the Chief (ey om 
Brush Electrical Engineering Company Limited. 
Loughborough, Leics, quoting the appro riate 
reference number. Esbo4 A 
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JUNIOR DETAIL DRAUGHTSMAN quired 
for engineering. Applicant: “quired who 
have completed full apprenticeship and Army 
service ready for permanent pom n. Write 

0. E2384, “The 


iving full particulars. —BOX 
ngineer.”* 


a 


INSTRUMENT ENGINEER 


A first class opportunity has ar r an 
ENGINEER experienced in the desig, 


elec- 
tronic and/or pneumatic process con wan 
mentation, to join a major London Oj! Refinery 
and Petrochemical Engineering Company 
Applicants should have at least H.N.C. with 
suitable endorsements. 
Salary up to £1500 p.a. according : peri- 
ence. 
write giving full details in coniidence 


Please 
to BOX No. E5811, “ The Engineer.” 





MARINE ENGINEERING 

THE P. & O. RESEARCH AND DEVELOop- 
MENT COMPANY require the services of an 
ENGINEER with the following qualifications 
a. Honours Degree in Mechanica! Engineering 

or equivalent. 

b. Not less than five years’ recent responsible 

and original design experience with ship's 

propelling machinery including Diesel 


ngines. 
c. Age up to 50 years. 
This is a technical position requiring con- 
siderable mathematical and design experience, 
and one having great scope for original and 
inventive talent. 
lary and other emoluments commensurate 
with qualifications. 
“eo reply to: 


W. Bunyan, B.Sc., M.I.Mech.E., 
M.I.Mar.E., 

Director, 

P. & O, Research and Development 
Company, 


122, Leadenhall Street, 
London, E.C.3. 


ES8S1 a 





MECHANICAL ENGINEER 
Required by the N.C.B.’s Central Engineering 
Establishment at Stanhope, Bretby, Nr. Burton- 
on-Trent, to co-ordinate the activities of a section 
undertaking the development of Ancillary 
Equipment for an Experimenta! Tunnelling 
Machine. Applicants should have a_ wide 
experience of Engineering practice, including 
the development of new equipment, a good 
theoretical background and, if possible, a practical 
experience of the installation and operation of 
air, water and other services associated with 
underground machinery. A thorough under- 
standing of problems associated with conveyors 
and other mechanica! handling equipment is also 
sought. Applicants should have either a Degree 
in gineering or Corporate Membership of 
one of the Senior Engineering Institutions 
associated with the appropriate training and 
experience. Appointment superannuable and 
salary according to qualifications and experience 
within £1250 — £1850. Write, with full 
details, to Staff Dept. (X.1425/2D), National 
Coal Board, Hobart House, London, S.W.1, 
before 2nd June, 1959. 


ES875 a 





MECHANICAL ENGINEERING DRAUGHTS 
MAN, preferably holding Higher National Certi- 
ficate or equivalent, experienced in textile dyeing 
and finishing machinery.—Applications, stating age, 
experience, qualifications and salary required, to 
the Chief Engineer, THE BRADFORD DYERS 


ASSOCIATION LTD., 39, Well Street, Bradford, ! 
E5755 a 





POWER ENGINEER REQUIRED 


BORG SERVICE, a _ newly-formed British 
Company, is an independent member of a group 
operating throughout Western Europe with 4 
holding company in Switzerland. This organisa- 
tion specialises in the pickling of new plant in 
nuclear and thermal power stations and in the 
chemical cleaning of all types of industrial equip- 
ment. It is Europe's leading specialist in tals 
field. The individual firms which form the 
group co-operate as required by interchanging 
technical knowledge, equipment and staff 

The British Company now requires a young, 
energetic Engineer who knows he has drive, 
initiative and ability above the average. 
Engineer's duties will include technical sales and 
discussions, the preparation of tenders and the 
solution of those technical and administrative 
problems which face in every direction a young, 
rapidly growing firm 

Some experience of high pressure boilers wil! 
be required and the applicant should have held 
some such post as power station chemist or boiler 
maintenance, service or combustion engineer 

A second language and some sales experience 


would be an advantage. The applicant must be 
prepared to spend a period of training anyW here 
in Europe. 

This position offers the utmost opportunity t0 
a resourceful and energetic man who 's capable 
of working on his own responsibility. ™ 

Applications, which will be treated 19 ful 
confidence, should state the presen! = 4 
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PITMAN 


TELEGRAPHY : : 
By J. W. Freebody, Whit. Schol., B.Sc., etc. This new book is the successor to 
.. E. Herbert's Telegraphy—that indispensable work of reference used by engineers 
and telegraphists throughout the world. It is intended primarily for students and 
engineers but it will be of value to all engaged on the operational and traffic aspects 
of the subject. Fully covers the C. and G. exams. in telegraphy. 80s. net. 


FACTORY ADMINISTRATION IN PR4 CTICE - : 
By W. J. Hiscox and James Stirling, A.M.1.Mech.E. 7th Edition. Here is a new 
edition of a book that is so excellent that it had been adopted as a class textbook 
for students of industrial organization in educational institutions throughout the 
Recommended also by the Institute of Cost and Works Accountants. 


TECHNICAL BOOKS 


country. 
18s. net. 


ANALYSIS OF PIPE STRUCTURES FOR FLEXIBILITY : 
By John Gascoyne, A.F.Inst.Pet. A new book for piping designers and designer- 
draughtsmen which deals with specialized piping design for high-temperature and 
high-pressure use where the ordinary procedures do not apply. This has | lar 
application to petroleum refineries, petro-chemical and other chemical industries, 
feed systems for electricity and nuclear power stations, etc. 45s. net. 


FROM ALL BOOKSELLERS | Parker St., Kingsway, London, W.C.2 
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Effect of a Surface-Active Medium on the 
Deformation of Metals 


by V. I. LIKHTMAN, P. A. REBINDER and G. V. KARPENKO 


The latest addition to the current series of translated Russian tech- 
nical books issued by the Department of Scientific and Industrial 
Research. It contains information on a new field of research into 
the effects of environment, in particular liquid surface active media, 
on the mechanical properties of metals. Illustrated. 


Price 15s. (post 9d.) 


From the Government bookshops or through any bookseller 


HIMISTO 
































JUST PUBLISHED — 
4 complete library 
in two volumes.. 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of “The Engineer’ 


1959 (64th Edition) 
82/6 (plus postage 2/6) 


% 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year Book 


28 Essex Street, Strand, London, W.C.2 
Telephone: Central 6565 
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SITUATIONS VACANT 


PROJECT ENGINEER 

An internationally-known rer! Group 
of Companies in the Chemical and Oil Refinery, 
Contracting industry require a first-class man 
for liaison with clients and co-ordination of 
specialist design groups on large-scale projects. 

Applicants, aged up to 40, should already 
hold a similar position. Essential qualifications 
are A.M.1L.Chem.E. or A.M.1I.Mech.E. 

Commencing salary in the region of £1750 p.a. 
Our staff have been advised of this vacancy. 
Please write in confidence.—BOX No. E5891, 
“ The Engineer.” 





PROJECT MANAGER 


An important Company engaged in the 
Design, Procurement and Construction of 
Major Chemical and Oil Refinery Plants require 
a senior man to take control of large projects. 

Applicants should already hold a similar 
position and be suitably qualified. Salary open 
to discussion but in the region of £3000 p.a 
Normal benefits of a well-established and stable 
Company. 

All enquiries will be treated confidentially. 
Our staff have been informed of this vacancy 
Write full particulars BOX No. E5890, “ The 
Engineer.” 


A 


SENIOR DRAUGHTSMAN required for Design 
Office. Work is of Electro-Mechanical nature and 
duties would include specification writing to Govern- 
ment contract requirements. Knowledge of modifica- 
tion procedure an advantage.—Apply, nan oe 
and salary required, to S. G. BRO LIM ° 
Shakespeare Street, Watford, Herts. E2388 a 


STRUCTURAL DESIGNER DETAILERS R.C. 
with at least 5 years’ experience, required by Con- 
sulting Engineers engaged on interesting and varied 
work. Good prospects. Commencing salary up to 
£1000 p.a.—BOX No. E5833, “‘ The Engineer.” A 


TECHNICAL SALES REPRESENTATIVE 


A vacancy occurs in the Manchester Office 
of a Clydeside Firm engaged in the manufacture 
of Auxiliary Machinery. Applications are 
invited from men between 25 and 35 years of 
age, with good personality and a capacity for 
original creative thinking. To be Apprentice- 
trained and hold H.N.C. or equivalent. Duties 
will be concerned with Market problems and 
technical representation within a prescribed area. 
A comprehensive training will be given prior to 
assuming responsibilities. The position offers 
excellent prospects with a progressive salary 
scale and there is a Superannuation Scheme in 
operation.— Write, 1553 Wm. Porteous and Co., 
Glasgow 


E5893 a 
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STRUCTURAL ENGINEER, QUALIFIED, 
required for Consultants’ office. Must have had 
experience in running a team on a varied 
tan of structures. Commencing salary up to 
£1 p.a.—BOX No. E5834, “ The Engineer.” A 


STRUCTURAL STEELWORK DESIGNER 
with a good knowledge of light structures as well as 
conventional steel design required by Consulting 
Engineers. Five-day week. Pension Scheme : 
holiday arrangements honoured.—Apply stating 
full details of experience and salary required to 
BOX No. E2407, “ The Engineer.”’ A 
TECHNICAL ESTIMATOR required in Pump 
Division of an old-established Engineering Com- 
pany, Birmingham area. Experience in tendering for 
centrifugal refinery process pumps and chemical 
pumps for the Oil Industry and Chemical Trades 
essential. Contributory pension scheme, five-day 
week, canteen and recreational facilities.—Appiy, 
giving full details of training, qualifications, past 
employment and salary range, in strict confidence, 
to the Secretary, TANGYES LIMITED, Cornwall 
Works, Smethwick. ES761 a 
TEST HOUSE ENGINEER required for organis- 
ing and running of test house in established diesel 
manufacturing company in East Anglia. Applicant 
should have first-class knowledge of test bed pro- 
cedure and should also be a fully experienced 
electrical engineer. Ability and personality to 
organise and take full responsibility for testing pro- 
grammes. University or H.N.C. qualifications an 
advantage. Good salary will be paid to the right 
man.—Applications, in writing, stating age, quali- 
fications and experience, to Labour Officer, BOX 
TH 669, A.K. Advg., 212a, Shaftesbury Avenue, 
London, W.C.2. E5884 a 


VACANCY FOR MAN FOR GENERAL 
TRACTOR REPAIRS, &c., and to run Cold 
Storage Plant. Modern house on Farm.—<Apply : 
THE GROVE FARMS (HARWELL) LTD., 
Woodlands, Milton Hill, Nr. Abingdon, Berks. 


ES742 a 
WANTED. — SENIOR JIG AND TOO! 
DRAUGHTSMAN _ and MACHINE TOOL 
DRAUGHTSMAN, by company in the South Coast 
Area. Experience in machining light alloys and 
a of hydraulics and pneumatics an advan- 
tage. rite, stating age, details of experience, 
qualifications and salary required.—BOX No 
E5870, ** The Engineer.” A 


WANTED.—PRODUCTION ENGINEER re- 
quired for Engineering Department of a company 
situated in the South Coast area, manufacturing 
specialised components for the motor industry 
Wide experience of production engineering essential 
Some knowledge of time and motion study and works 
planning an advantage. Write, giving age, details 
of experience, qualifications and salary required 

BOX No. E5871, ** The Engineer.” A 


WORKS MANAGER to take charge of works in 
Glasgow district manufacturing steam turbines up 
to 15,000kW. and all related gear. Good prospects, 
salary up to £2500, nus and superannuation. 
Candidates should preferably hold a Degree but 
must have successfully held a similar position in a 
recision engineering works.—BOX No. E2417, 

A 


* The Engineer. 





SALES REPRESENTATIVES 


A very old-established firm of 
Engineers and Gear Specialists 
requires SALES REPRESENTA- 
TIVES having an established con- 
nection amongst Buyers of Medium 
and Medium/Heavy Plant, e.g. 
Steelworks, Shipyards, Mines, &c. 
Applicants, who should have some 
technical knowledge, are asked to 
submit full details, stating 
experience, area covered and salary 
expected. The firm’s own staff 
have been informed of _ this 
advertisement.—BOX No. E5819, 
“The Engineer.” 





ELECTRICAL 
ENGINEER 


wanted by leading German manufacturer for 
German-English translations. Applications 
are invited from British-trained engineers 
with a good general education and sound 
technical training, preferably also with 
practical experience in the application of 
electric equipment. Good working know- 
ledge of German is essential. The ability to 
write clearly and concisely will be expected 
of candidates. A five-day week is worked, 
with generous holidays. Favourable housing 
conditions for permanent staff. Apply, 
Stating age, education, qualifications, 
experience and salary required, to BOX 
No. E5790, “* The Engineer.’” 











experience electrical apparatus. 





POWER RECTIFIER DESIGN 


(a2) ENGINEERS. Due to expanding business, a large electrical manufacturing 
firm in the Midlands requires Assistant Design Engineers for rectifier work. 
Previous rectifier experience not essential, but applicants should have degree 
(electrical) or equivalent, and some practical training. Work involves mercury 
arc and semi-conductor rectifiers and application engineering of all kinds, with 
scope for wide experience and interest ; good salary and prospects. Pleasant 
residential area, ample housing, excellent educational facilities. 


(b) DRAUGHTSMEN also required for same business. Must have previous 


Apply, with full particulars, to BOX No. E5689, “* The Engineer.” 


a 
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JOHN SUMMERS & SONS 
Limited 


SHOTTON - CHESTER 


invite applications for the following vacancies in 
the Engineering Department at Hawarden 
Bridge Steelworks. 


SENIOR MECHANICAL ENGINEER 


to take technical and administrative charge of the Rolling 
Mills Engineering Department, responsible for Ingot stripping 
and charging Soaking Pits, Slabbing Mill, Hot and Cold 
Continuous Strip Mills, Pickle Lines, Temper Mills, Annealing 
Plant, Finishing equipment, Cranes, Services, Roll Grinding 
and Machine Shop, etc. 

Age 35-50. Degree or H.N.C. and previous experience in 
Heavy Engineering essential. 


BUILDING DEPARTMENT MANAGER 


to take charge of the existing Building Department covering 
the whole of Hawarden Bridge Steelworks (other than New 
Construction). 

Experience in domestic types of construction, roads and 
drainage, rather than in mass reinforced concrete dams and 
harbours is essential. Knowledge of refractory work desirable. 
Trades include Joiners, Bricksetters, Plumbers, Painters and 
Decorators, Plasterers, Sheeters, Riggers and Rough Painters, 
Gardeners, Office Cleaners and General Labour force. 

Age 35-50. Administrative and practical experience of 
equivalent: magnitude in the Building industry essential. 


PRODUCTION ENGINEER 


to be responsible within the General Engineering Department 
for scheduling and Production planning in the Centralised 
Machine and Assembly Shops of the Company. Candidates 
with previous experience in heavy Engineering preferred. 
Age 30-45. H.N.C. or similar qualification required. 


ASSISTANT MECHANICAL ENGINEER 


to be responsible to the Plant Engineer in charge of a Depart- 
ment of the factory carrying out the following operations : 
Cold Rolling of Steel Sheet, Annealing, Galvanising, Special- 
ised Sheet Finishing ; Cranes, Services, Machine Shop and 
Stores. 

Age 30-45. H.N.C. or equivalent qualifications required. 
Promotion prospects good for the right candidate. 


Replies in confidence to : 


JOHN SUMMERS & SONS LTD. 
SHOTTON ° CHESTER 


under ref. R.L.W./ENG. 





ES876 a | 
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DRAUGHTSMAN 


UNILEVER LIMITED, at their Food Research Department near Bedford 
require a Draughtsman in the Development Division, to work on the design of 
special purpose machinery and of Pilot Plant equipment in connection with the 
food industry, Candidates must have served a full engineering apprenticeship 
and possess a good Higher National Certificate. The preferred candidate wil! 
be about 25 years of age and have completed National Service commitments 


Salary will be paid according to age and experience and there is a compre 
hensive superannuation scheme. 


Please apply to: The Staff Ofi.cer (IDM.71), Unilever Limited, Colwort} 
House, Sharnbrook, Bedford. 


E5849 «a 











YUQUVL.ANARMOMROOAO LLCS Re 


‘DESIGNER-DRAUGHTSMEN 


REQUIRED URGENTLY BY 


KELLOGG 


INTERNATIONAL CORPORATION 
(SENIOR STRUCTURAL (STEEL), ARCHITECTURAL, ELECTRICAL) 


Designer-draughtsmen of the above categories are cordially invited to 
contact us with a view to permanent employment. Candidates must hold 
Higher National Certificate or equivalent plus five to seven years’ design 
experience. Successful applicants will benefit from excellent salaries, first 
class working conditions, attractive personnel benefits and every opportunity 
for promotion. Apply to Personnel Manager, 


a 


MA) a 


{1d 
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INUHEHH UHH 


= KELLOGG INTERNATIONAL CORPORATION 
= 7-10, CHANDOS STREET, CAVENDISH SQUARE, LONDON, W.1 s 
Tel.: MUSeum 4010 (Please quote reference 139 G) = 
ES8734 B 
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ENGINEER 


required by 
THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE. 


To be responsible for the engineering design of electronic and electro-mechanical equipment 
to suit production and service requirements on the basis of information supplied by the Research 


and Development laboratories ; and to be responsible for the early stages of production 


A recognised engineering apprenticeship is required and either Corporate Membership of the 
Institution of Mechanica! or Electrical Engineers or equivalent qualifications. Previous experi- 
ence in this type of work is desirable 


SALARY 
experience. 


Will be assessed within the range £845-£1800 according to qualifications and 


Contributory Superannuation Scheme. A house or substantial assistance with house purchase 


will become available for married officers living beyond daily travelling distance. 
Postcards for application forms to the Senior Recruitment Officer at above address. Please 
quote ref. 2246/25. 
E5835 a 

















WATER-TUBE BOILER PLANT 
DESIGN 


STAFF VACANCIES 


(a) Senior and Junior Design Engineers 
for Proposal and Contract work on 
Water-Tube Boiler Plant. Previous 
experience on Water-Tube Boiler design 
preferable but not absolutely essential. 
Minimum qualifications are an engineer- 
ing degree and/or A.M.I.Mech.E., while 
starting salary will be in the range £650 
to £1150 p.a., dependent upon qualifi- 
cations and experience. he work is 
interesting and varied and covers a wide 
field of heat-transfer applications. 
Proposal Draughtsman for interesting 
work on pens Water-Tube Boiler 
installations. Applicants should have 
some previous experience on Water- 
Tube Boiler Construction and layout 
Salary according to experience but not 
less than £15 per week 

Five-day week, Pension Scheme. Staff 
Dining Room. 
Write, Staff Manager, 

FOSTER WHEELER, LTD., 


3, Ixworth Place, 
London, S.W.3 


Company's machinery. 


(b 


> 


art of technical writing. 


E5782 a 











The world’s leading inventors and manufacturers of special purpose precision machinery for 
the Tobacco Industry have opening in their London Drawing Offices for :— 


TECHNICAL AUTHOR 


to assist in the compilation of operating and maintenance instruction manuals dealing with the 
For this interesting and progressive pensionable staff position the require- 
ment is for a suitably qualified Mechanical and/or Electrical Engineer already practised in the 
Applications stating age (which should not be over 45), qualifications 
and experience should be personally addressed in confidence to G. B. Salmon, 


MOLINS MACHINE CO. LTD., 


Evelyn Street, London, S.E.8 





























May 22, 1959 
SITUATIONS VACANT 


THE ENGINEER 


SITUATIONS VACANT 


123 


SITUATIONS VACANT 








JOHNSON, MATTHEY & CO., LIMITED, 


DESIGN ENGINEER 


Aged 23/33, with good drawing-office 
experience, is required for a Chief Mechani- 
cal Engineer's office in Central London. 
A sound practical training and knowledge of 
engineering services is essential. 

The work entails handling projects from 
the drawing-board through to construction 
and running in for production. 

Conditions of service include free lunches 
and an annual bonus, also a contributory 
pension scheme. Salary according to age, 


Write, giving full details of age, qualifica- 
tions, experience, &c., to the Secretary, 
Johnson, Matthey & Co., Limited, 78, 
Hatton Garden, London, E.C.1. 


ES738 a 


MOUNT ISA MINES LIMITED, 
QUEENSLAND, AUSTRALIA 


Vacancies for 


JUNIOR MECHANICAL ENGINEERS 
(Single 


Men) 
\ B.Sc. in Mechanical Engi- 
neering. 

Duties: Technical Assistant to Senior 
Engineers. 

Salary : £A1300 per annum for new Univer- 
sity Graduates, £A1360 for graduates 
with one year’s experience. In addition to 
salary, successful applicants will receive 
variable Lead Bonus with a Minimum of 
£AS per week and a Maximum of £A17 5s. 
per week. 

Applications: Stating age ard details of 
qualifications and experience to :— 

London Secretary, 
Mount Isa Mines Limited, 


Adelaide House, 
King William Street, London, E.C.4 
ES776 a 








THE BAHRAIN PETROLEUM COMPANY LIMITED 





VACANCIES FOR 
CHEMICAL AND MECHANICAL DESIGN ENGINEERS 


Applicants for these positions in Bahrain should have a Degree in CHEMICAL or MECHANI- 
CAL ENGINEERING, with a minimum of four years’ subsequent experience covering design 
problems associated with liquid and gas pumping equipment, gas engines, steam turbines, heat 
exchangers, coolers, steam generators and boilers, piping systems, high and low pressure process 
units, together with the necessary calculations of flows, pressure drops, heat transfer factors and 


the like. 


The commencing salary would depend on qualifications and experience, with a minimum of 
£1600 : 0: 0 per annum, in addition to which free air-conditioned accommodation and a living 
allowance are provided. An initial kit allowance, medical attention, paid home and local leaves 
are also provided, with passage paid for the former and generous assistance towards fare for latter. 


Green, London, S.W.1, quoting “* ENG.”’ 


Apply in writing, with full particulars, to Caltex Services Limited, Caltex House, Knightsbridge 


ES772 a 

















WORKS 
ENGINEER 


Well-known English Company, having 
formed an associated Iranian Company, are 
looking for a Works Engineer to take full 
technical control of a factory in Tehran which 
will be producing consumer goods in the light 
engineering field. Experience in all or most 
of the following processes is essential :— 
Press work up to 150 tons, spray painting, 
electroplating, vitreous enamelling, spot 
welding, soldering, inspection and assembly 


The successful applicant must be prepared 
to live in Tehran and will be employed by the 
Iranian Company. A good salary will be 
paid to the right man, and the initial engage- 
ment will be for a term of four years: a 
further term, or a permanent engagement, 
will be considered at the end of this period. 


Write in confidence, giving fullest particu- 
lars, to BOX No. E5889, “* The Engineer.”’ 


A 








The world’s leading inventors and manufacturers of special purpose precision machinery for 
the Tobacco Industry have opening in their London Drawing Offices for :— 


MECHANICAL DESIGNER 


Applicant should be qualified Engineer, preferred age 25-40, of sound practical experience and 
with original and inventive mind, receiving recognition in his present post on that account. 


This opportunity is permanent and progressive and holds promise of absorbing work on most 
attractive terms. Applications stating age, qualifications and experience should be personally 


addressed in confidence to G. B. Salmon, 


MOLINS MACHINE CO. LTD., 
Evelyn Street, London, S.E.8 


E5862 a 























or instrumentation. 


London, E.C.4. 





UNILEVER 


have vacancies for 


INSTRUMENT ENGINEERS 


Applicants should have adequate academic or 
professional qualifications in electrical 
engineering or physics and should have design 
experience in electronics, process control 


INSTRUMENT TECHNICIANS 


Applicants should have experience in the 
commissioning and servicing of instruments 
and process control equipment. 


Applications giving details of training, 
qualifications and experience should be 
addressed to Head Office Staff Department 
(WF 40), Unilever House, Blackfriars, 


ES789 a 











BRITISH OXYGEN ENGINEERING LIMITED 


invite applications from 


DEVELOPMENT ENGINEERS 


to join a team engaged in development work on Plants operating at Low 


Temperature. 


This new field of endeavour offers considerable scope to engineers with a 
good degree or equivalent and who have experience in the design of various 
types of compressors, heat exchangers and pressure vessels. 


The Company offers excellent conditions of service and pursues a progressive 
salary policy. Assistance with housing may also be given. 


Applications in writing, giving age, qualifications, experience and present salary, 


should be addressed to:— 


Employment Officer (E/G 4558), 
BRITISH OXYGEN ENGINEERING LIMITED, 
Angel Road, Edmonton, N.18. 


E5883 a 














DEVELOPMENT ENGINEER 


Our Company, which occupies a leading 
position in the chocolate and confectionery 
industry, employs over 10,000 peopie in an 
extensive and well-equipped works on the 
outskirts of York. We have a large Engi- 
neering Division whose staff is constantly 
working on the development and installation 
of new machinery to meet the requirements 
of a highly-competitive industry, where a high 
standard of quality and efficiency are all- 
important. 

We have a vacancy for a young Mechanical 
Engineer, for development work on plant 
and manufacturing processes. The post will 
be concerned with design, development, 
installation and commissioning of food 
processing machinery, air conditioning and 
refrigeration plant, mechanical and bulk 
handling schemes (including automatic con- 
trols), mechanisation of existing processes, 

Applicants, who must have a good tech- 
nica! education and preferably a university 
degree, should write for our official applica- 
tion form to : 


The Staff Officer (Men), 
ROWNTREE & CO. LTD. 


The Cocoa Works, York. 
E5879 a 











SITUATIONS WANTED 


AIR CONDITIONING Executive Engineer, 
British, qualified, age 32, fluent German, present 
capacity General Manager leading American air 
conditioning and refrigeration distributorskip in 
Caribbean area. Desirous to relocate U.S., Con- 
tinent or U.K., with high-grade manufacturer. 4 
years’ executive experience, responsible only to Board 
of Directors for M ment, Sales, Contracts, 
Estimates, Buying, Instailation, Design and Com- 
pany’s operation. Total of 11 years in engineering 
industry. Best references on mutual interest.— 
BOX No. E2419, “ The Engineer.” R 











GRADUATE ENGINEER (Hons.), 

Trained, Assoc.M.I.Mech.E., A.M.1.Prod. 
Ae.Soc., A.M.LLA., A.C.W.A., Diploma in Metal- 
lurgy. Experience in precision, light and medium 
engineering, batch and jobbing, electrical, hydraulics, 
engines, sheet metal and plating, foundry, &c., in 
all spheres, including desi, production, sales’ and 
overseas. Present post al Works Manager, 
previously Consultant, Works Manager, Production 
Engineer, Quality Engineer, Works Superintendent 
with federated and non-federation firms. Age 48, 
requires top level post as Works, Production or 
oonees Director to Public or Private Company.— 
BOX No. E2418, “ The Engineer.” « 


Apprentice 
.E., A.F.R. 
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USINESSES & PREMISES 


HALLAM STREET, W.!. 2 Offices (235 sq. fi 
and 165 sq. ft.), and toilet on 2nd floor, to be Let 
on short term, either separately or together. Rent 
£450 p.a., including rates, c.h. gas, electricity, 
staircase lighting and cleaning. Telephone service 
available if required.—Fineman, Lever and Co., 
8/10, Hallam Street, W.1 (LAN 0561) E2414 1 


BARNET, Herts, 7500 sq. ft. self-contained 
Ground Floor Factory with services and central 
heating. Large yard and good loading facilities 
To be Let on lease.—Chamberlain and Willows, 23, 
Moorgate, E.C.2 (MET.8001) E5869 1 





BUSINESS OPPORTUNITIES 








BELGIAN METALLURGIC FACTORY of 
middie importance wants to enter into connection 
with British firms desirous to collaborate or to take 
an interest in manufacturing material in European 
Common Market. Write to Journal.—BOX No. 
E5750, “* The Engineer.” o 


THE REPRESENTATIVE of a progressive New 
Zealand Engineering Company with full and exten- 
sive range of manufacturing facilities, will be visiting 
this country between May and August. He is keen 
to discuss with British and Continental manufac- 
turers arrangements for making their products in 
New Zealand under licence or on a royalty basis. 

BOX No. E2398, “ The Engineer.” o 


REMPLOY SPONSORSHIP SCHEME. Send 


for details which show an attractive proposition to 


manufacturers.—Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1 
or telephone ViCtoria 6621 (12 lines) E1SS o 


GRINDING WHEEL MANUFACTURERS 

Beigian—-desirous appointing STOCKIST-DIS- 
TRIBUTORS on commission basis in following 
areas. Glasgow, Newcastle, Manchester, Birming- 
ham, London. Write in confidence, stating facilities 
available, experience, proposed terms.—Chambers 
4, Blomfield Street, London, E.C.2 E2383 o 





MISCELLANEOUS 











TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—-Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159, Borough High Street, 
London, S.E.1 Elio 1 





FOR HIRE 











LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 1S0ft. hi ire.— 
Bellman's, 21, Hobart 
S.W.1. (Phone, SLOane 5259). E103 « 





SUB-CONTRACTING | 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero Lid., South ‘Harrow Viaduct, 
Harrow, Middlesex Cc Phone Byron 1178). E109 ww 
——— AND CAM FRETS ogee 
to 8ft. by 6ft. or 6ft. diameter.—AR AG 
B Os. (KNOTTINGLEY). Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : coe 
2743/4). E116 mw 











MACHINERY Etc. WANTED 








SECONDHAND HEALD 72A 5 INTERNAL 
GRINDER.—BOX No. E5858, “ The Engineer.” F 





FOR SALE 











FOR SALE OR HIRE 


Butters 10-ton Electric Derrick Crane, 120ft. jib 
2-motor type. New 1955. Complete with 25ft 
Towers and Bogies 

Fowler 150 h.p. 0-4-0 Diesel Locomotive, 4ft. 84in 
gauge. Fully reconditioned. 


ABELSON AND CO. (ENGINEERS), LTD., 
Coventry Road, Sheldon, Birmingham, 26 


"Phone : Sheldon 2424. E5894 G 


600 


ECONOMIC BOILERS 


Two DANIEL ADAMSON horiz. double-pass, 
10f. 6in. dia, by 16ft. by 20ft. 8in., excluding 
smokebox. Evap. 14,400 Ib./hr., 160 p.s.i. With 
feed pumps, chimney, grit arrestors, induced 
draught fans. Ideal for oil-firing. 


GEORGE COHEN, 


SONS AND CO. LTD. 
ee a LONDON, W.12 
herds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241). E200 c 








THE ENGINEER 


FOR SALE 





FOR SALE 


GOOD REUSABLE B.H. AND F.B. RAILS, 
as follows :— 
440 tons 85 Ib. approx. B.H. Rails, 60ft. lengths. 
116 tons 85 Ib. approx. B.H. Rails, 45ft. lengths. 
62 tons 90 Ib. approx. B.H. Rails, 26ft. lengths 
271 tons 79 Ib. approx. F.B. Rails, 26ft. lengths. 
Further details, Rubbings, &c., on application. 
Attractive prices. 


COX & DANKS, LTD., 


FREDERICK ROAD, 
MANCHESTER, 6. 


Telephone : Pen 2481. E5792 @ 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 800-ton Indenting Hydraulic Press, platens 
5ft. 4in. by 4ft. 4in. and Sft. I4in. by 4ft. I4in., 
with pump and motor. 

Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 


FRED WATKINS (ENGINEERING) LTD., 
COLEFORD, GLOS. E1Si G 





FOR SALE 


RAILWAY TURNTABLE 
For Sale.—Mundt type standard gauge turntable, 
65ft. long, carrying capacity 150 tons approx. 
WATER CRANE 
3000 gallon water crane. 
TURNOUTS 
Twenty | in 8 turnouts in 75 Ib. F.B. rail ; inter- 
changeable to suit L.H. or R.H. 


All these items are in excellent condition. 
Ss coon Ba CONSTRUCTION CO., LTD., 


Lane, Scunthorpe, Lincs. (’ ‘Phone : 
— E150 o 





FOR SALE 
NEW MITCHELL I6}IN. CENTRE BY 
24FT. GAP BED LATHE 


admit 17ft. 3in. between centres ; swing 6lin 
by 18tin. in gap ; 4thin. hollow spindle. 


Immediate delivery. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Phone : EUSton 4681 and 3771! 


E5836 G 





FOR SALE 


One 1942 Precimax M.P.M. Type 8/24 Plain Cylind- 
rical Grinder, hydraulically operated, provision 
for Precizer, with suds equipment and electrics, 
400/440 volt, 3 phase, 50 cycle supply. 


One 1912 Asquith 7ft. Radial Drill Column and 
Arm only (no base plate). Main and auxiliary 
spindles both fitted with No. 5 Morse Taper 
Complete with motor and control gear, suitable 
for 220 volt D.C. supply. 


One 1955 Morgan Oil-Fired Bale-out Furnace, 
complete with blast fan and air flow indicator, 
also spare crucible. Capacity, 200 Ib. of aluminium. 


Offers invited.—Reply to Ref. CB/I, Crompton 
Seg Cam, Ltd., Chelmsford, Essex 
(Tel. 3 E5880 G 





ONE 10-TON ELECTRIC LUFFING AND 
TRAVELLING JIB CRANE by Cowans, 
Sheldon and Co., Ltd. , Maximum radius of 
iib, maximum lift above rail level 45ft., motorised 
230 volts d.c. 


JOHN Sees, LTD., 
NEWPORT, MON. E1S4 Gc 





PLANT FOR SALE 
Coles A.E.C. Lorry-mounted Mobile Crane fitted 
with 40ft. jib. Excellent condition. £2500. 
C.P., Ltd., Crown Works, Southbury Road, Enfield. 
ES892 G 





COMPLETE ECONOMIC BOILER PLANT. 
Including 3 Penman Boilers, each 10,000 Ibs./hour, 
150 Ibs. w.p. Complete with Chain Grate Stokers, 
Coal Elevators, Feed Pumps, Fans, Economisers, 
Dust Collectors, Soot Blowers, &c. New 1941. 
Excellent condition. Full a on request, 
—Apply BOX No. E5857, “‘ The Engineer.’ G 





FOR SALE 








NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft 
wide by ?in mild steel, diameter of rollers, top, 
9}in. : bottom, 7iin., drop end bearing for 
removal of completed cvlinders, support rollers 
to bottom rolls, reduction gearbox drive to 
bottom rolls with multi-disc slipping clutches 
Motorised adjustment to top roller 

RUSHWORTH Double-Geared Open-Ended Power 
Guillotine, overcrank type, fitted with automatic 
sheet hold-down and adjustable front, back and 
side gauges, arranged motor drive for 380 440 
3/50, capackty mild steel 4ft. by 4in., gap in open 
ends 6 : 

NEW BESCO 8ft 4in. by &in. Type HK. All Steel 
Undercrank Open-Ended Production Power 
Guillotine of all steel construction, arranged 
motor drive for 400/440/3/50, length of blades 
110}in., capacity fin., gap in side frames 3hin., 
strokes per minute 54. 

CRAIG & DONALD Model 400/10, All Steel 
Motorised Double-Geared Press Brake of steel 
plate construction, arranged motor drive for 
440/3/50, pressure exerted 400 tons, former 
capacity 10ft. by ?in., depth of gap 12in., width 
between side frames 82in., stroke approximately 
4in., weight approximately 29 tons 

BESCO No. 21 size Inclinable Power Press, treadle 
operated non-repeat clutch, ram fitted with knock- 
out, fitted with detachable tie bars, standard 
stroke 3in., centre to back 94in., bed 27in. by 
18in., hole in bed I1}in. by 12in., can be supplied 
for belt drive or self-contained motor drive. 

ROBERTSON Motorised Geared Section Rolling 
Machine, at present fitted with rollers for form- 
ing 2}in by 2tin. angle sections, diameter of 
roll shafts 2jin., width between bearings !6}in., 
working centres ‘adjustable up to 7hin., 14 rollers 
arranged in 7 pairs, arranged motor drive for 
400/440/3/50 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 4681-3771, 
and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 E207 G 





HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, 3 rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft. 

2000-ton Down-stroke FORGING PRESS, Sft. 
stroke ; bed 8ft. 6in. by 8ft. ; daylight 11ft. 

1000-ton Down-stroke FORGING PRESS by 
Wellman, bed 7ft. by 6ft. ; daylight 9ft. 

475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams 


REED BROTHERS (ENGINEERING) LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6 
E5700 G 





TURBO-GENERATOR FOR SALE by Metro- 
politan-Vickers, 780kW., 230 volts D.C., 7500 r.p.m., 
complete with reduction gear box, compact con- 
densing plant and spare armature. Good condition 
throughout.—Write for full particulars, R. S. 
HAYES LIMITED, Bridgend, aati Tel. 
Bridgend 1311 (3 lines). E5770 G 


CALCIUM SILICIDE.—Finely ground CALCIUM 
SILICIDE—for nodular iron, exothermic compo- 
sitions, etc. (now being successfully used by several 
foundries) at prices which save you money.— 
TOXAN LTD. 47, High Street, Edgware, Middle- 
sex. EDGware 6666. E2412 G 








May 22, 1959 
FOR SALE 
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ALTERNATOR Sets 
UNUSED 979kVA, 6°6kV, 3-p ax 





DIESEL ENGINE DRIVEN i TERNA TOR 
SET incorporating engine by M Bickert 

and Day, type JV.16;  16-cyliy speed 180 
r.p.m., developing 1120 h. P. Direct coupled to 
alternator by Brush Electrical lving field 
mounted on soleplates with dire: pled exciter 
Engine complete with standard ancillaries alter. 


nator with switchboard by Reyrolle with auto. 
matic voltage regulator. 

500kW, continuous 24-hour duty, 380 400 volts 
3-phase, 50 cycles DIESEL ENGIN} DRIVEN 
ALTERNATOR SET, direct coupled at 375 
r.p.m. and comprising 750 h.p. Belliss and Morcom 
7-cylinder vertical engine, complete with ancik 
laries, starting equipment. Direct coupled to 
alternator by Lancashire Dynamo Company 
complete with switchgear. 

TWO 1000kW, 3-3kV, 3-phase, 50 cycles bach 
pressure type STEAM TURBO ALTE RNATOR 
SETS each incorporating turbine by Belliss and 
Morcom, speed 4500 r.p.m., steam pressure 19° 
p.s.i., 380 deg. Fah. temperature, exhausting 
against I151b. back pressure. Direct coupled 
through David Brown gearbox ratio 4-5:] + 
alternator by Harland Engineering Compan 
with direct coupled exciter. Each complete se 
mounted on cast iron baseplate and complete 
with switchgear with automatic voltage regulator 
also hand-operated overhead crane. 

675kW, 400 volts, 3-phase, 50 cycles, 4-wire back 
pressure type STEAM TU RBO-ALTERNATOR 
SET comprising turbine by Belliss and Morcom 
150/200 p.s.i. initially, exhausting against 10/15 |b 
back pressure. Direct coupled through David 
Brown gearbox to alternator by Brush Electrica 
Company. With switchgear. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070: and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241. E20! ¢ 





GENERATOR (STAND-BY) 


Diesel Alternator Set Selling, Dublin, 210 hp 
Mirrlees 4 stroke, 750 r.p.m., direct coupled 
144kW., 3 phase, 380V Brush Alternator, com- 
plete with water cooler, air receiver, petrol-driven 
compressor, switch cubicle, A.V.R., &c. Con- 
dition as new. Replies —-BOX No. E5895, 
“* The Engineer.” G 
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You always 
score when you 


remember WARIS 


might have tt! 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD. 








Special Steels 


The Nitriding Process for Case-hardening 


Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 
Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 


by Nitrogen offers 





Particulars from:— 


ATLAS WORKS 
Telephone: Sheffield 26646. 





NITRALLOY LIMITED 


Telegrams: “‘ NITRALLOY, SHEFFIELD.” 


SHEFFIELD, 4. 
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May 2-. 1959 
FOR SALE 








FRED WATKINS 
(ENGINEERING), LTD. 


TLERS.—Cochrane Vertical (New), 

8ft Se 7ft. 6in., 7ft. and 6ft. in dia., 100/ 

150 Ib. w.P-; reconditioned 8ft. 6in. down to 3ft. 

dia.; Economic 4ft. to 11ft. 6in. dia., including 

aoe ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 

7500 c.f.m., 100 p.s.i., 550 h.p. motors ; also 

Broomwade 500, , 300, 200 and 130 c.f.m., all 

ised ; and several others of various makes 


and capacities. : 
200 AIR RECEIVERS, stocked up to Oft. dia., 100 
to 500 Ib. pressure. 
ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 
BILE AD CRANES.—10-ton Lorain lorry 
en 70h. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel Diesel 


Electric 21ft. jib; 6-ton Coles / 
matics, new 1948 (2) ; 6-ton Coles 
Diesel/Electric, solids;  4-ton Coles Diesel/ 


matics (3). pie sis valid 
D CRANES. ton ock, bp 

OVER 00/3/0, “ Goliath” ; 30/5-ton Adamson, 
42h.’ 3in. span, 400/3/50 ; 20/6-ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand 

: 10-ton Morris, 45ft. span, 36ft. lift ; 

10-ton Morris “ Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. , 400/3/50 ; 


hand operated; 5-ton Royce, 2-motor crab, 
440/3/50 ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Morris, 19ft. 
span, 220V., d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 

; 2-ton Morris, 18ft. span ; 2-ton Vaughan, 

ft. 6in span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.—7-ton Rushworth hand, 
30ft. jib ; 5-ton Wilson Electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, 50ft. 
jib ; 10-ton Coles steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson steam, 
35ft. jib; S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, 5Oft. jib (2) ; S-ton Cowans 
Si . S0ft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Rustor 
diesel, 80/88 h.p., new 1942; Bagnall 14in. by 
22in., two oil fired, one coal ; Peckett steam, 7in. 
by 12in., 1941 ; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft.. 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless : 500ft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless ; 500ft., 
24in. riveted ; 1450ft., 27in. o.d. flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and ol, also 
sectional steel cast iron up to 50, ons. 

ari fgg or any Plate Bending Rome, 

. in.; Robertson Straightening Ro’ 
8ft. 6in. by ¢in.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye on Hydraulic Vertical Straightening 

Press, 15ft. by 3ft. table; Herbert 3ND Mi 
6lin. by 15Sin. table ; Pels Punch and Shears, jin. 
Capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
rs; Bliss 14T Taperi Press; Bonn 
Hydraulic Tube Bender up to 20k. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists; two 
40kVA. Spot Welding Machines ; Wire Drawing 
Machine, 3 die up to in. copper ; S0kW. Electric 
a 1000 deg. Cent., chamber 54in. by 30in. 

in. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E106 co 


wy 


RAILS FOR SALE 
100 TONS NEW SLIGHTLY DEFECTIVE B.H. 

RAILS, 95 Ibs. yard. Chiefly 60ft. 

100 TONS SLIGHTLY DEFECTIVE F.B. RAILS, 
' 109 lbs. yard. Chiefly 60ft. lengths. 

% TONS NEW SLIGHTLY DEFECTIVE F.B. 
' Rails, 91 Ibs. yard. Chiefly 42ft. 

% TONS GOOD SECONDHAND B.H. RAILS, 
nies Ibs. yard, B.S. Section. Chiefly 60ft. 

TONS SECONDHAND BULL HEAD RAILS, 

Fy Ibs yard. Chiefly 44ft. 6in lengths. 

AON NEW SLIGHTLY DEFECTIVE F.B. 

AILS, 93-34 Ibs. yard. Chiefly 41ft. 
TONS NEW PERFECT F.B. RAILS, 75 Ibs. 
isben’s R.B.S. Chiefly 45ft. lengths. 

EB ONS UNUSED BUT STOCK RUSTY 
a Rails. 75 ibs. yard, R.B.S. Chiefly 36ft. 
“a NS NEW SLIGHTLY DEFECTIVE F.B. 

LS, sO lbs. yard, Revised B.S. Section. 

Lengths ¢ \efly 40ft. 

200 TONS SECONDHAND F.B. RAILS, about 





0 Te 24ft., 27ft. and 30ft. chiefly. 
63 CONDHAND COACH SCREWS, 
50 Tone Standard Railway Pattern. 
As D STEEL FLAT, Sin. by tin., New 
ee st Sty. 1Sft. to 26ft. chiefly. 
alr \LSO HAVE LARGE STOCKS OF 
SSES OF OTHER RAILWAY 
T MATERIALS 
THO’ W. WARD LTD. 
a RKS - - . - - SHEFFIELD 
‘Grams : “ Forward.” 


E215 G 


Telephone : 


THE 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 
ROYAL 4861 





ENGINEER 
AUCTIONEERS & VALUERS | 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


12 


-_ 


AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


£, L. JUDSON, F.R.LC.S., FAI. 
EB. BEDDARD, A.LMECH.E., F.A.L.P.A, 
M. S. CHEAVIN, F.A.1. 
G. B. GIBBS. F.A.L.P.A. 








73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





SURVEYORS, VALUERS 
and AUCTIONEERS 
FACTORIES, PLANT and 

MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/3/6 (3 lines) 





PSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL 


PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


Telephone : 
Sites, London 


Monarch 3422 (8 lines) 





JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING 


PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


Hydraulic Accumulators, Valves, Fittings, New 











and Second-hand. Complete installations. 


All kinds of Hydraulic Equipment in Stock. 


THOMPSON AND SON (MILLWALL), LTD. 


Cuba Street, Millwall, London, E.14 
East | Elli G 











ONE FISCHER COPYING LATHE, Type No. 
KDM 18/150 1958, entirely as new, having been in 
operation for a total period of five weeks. Reason 
for sale—not sufficient repetition work to allow of its 
economical use.—Apply: W. S. Barron and Son, 
Ltd., Bristol Road, Gloucester 


E5872 G 





May 26 


May 29 


June 2.5 


June 3 


June 10 


June 16 


June 19 


June 25-26 


June 30 
July 2 





a. 


By Order of the Minister of Supply 


SALES BY AUCTION 


Main Location 
M.O.S. Storage Depot, 
Bowhouse, Hurlford, Nr. 

Kilmarnock. 


Vehicles and misce!l- 
laneous stores. 


Command Ordnance 
Depot, Coypool, Marsh 
Mills, Plymouth. (Sale at 


Kinterbury House.) 


Miscellaneous stores, 
including greatcoats, 
pullovers, kit-bags, 
tool kits, &c. 


Vehicles, lifting and 
earth moving equip- 
ment, etc., including: 


M.O.S. Storage Depot, 
Ruddington, Notts. 


GOVERNMENT SURPLUS STORES 


Auctioneers 


DIXON & WALLACE, 
LTD. (Dept. L), Bank 
Buildings, Graham 
Square, Glasgow, E.1. 
(Tel.: Bridgeton 2447.) 
WOOLLAND, SON & 
MANICO (Dept. L), 
Kinterbury House, St. 
Andrews Cross, Ply- 


mouth. 

(Tel.: 65356.) 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham. 

(Tel.: 54272.) 


Morris Minors, Ford Anglias and Populars and other saloon cars, Jeeps, 


Land Rovers, Mack tractors, utilities, — and 
coaches, dual purpose vehicles (many 


heavy trucks, vans, tippers, 


itted with diesel engines), tankers, 


trailers, Koehring “ 304A "’ excavators, rome er dragline, face shovel or 
> 


crane, Smith Rodley excavator, lowa crusher, 


mobile cranes by Coles, 


Hyster, Jones, Lorain and other makers, tractors, bulldozers, angledozers, 
road rollers, fork lift trucks, dumpers, tar boilers and heaters, deepwell pumps, 
Caterpillar track assemblies, track presses, Chaseside high-lift shovels, 330 


solo and combination motor cycles, tyres, etc. 


Miscellaneous stores. Northern Command 
Ordnance Sub Depot, 
Barlow, Nr. Selby, York- 

shire. 


Machine tools and 
miscellaneous stores. 


Technical Stores Depot, 
Old Dalby, Leics. (Sale 
at Melton Mowbray.) 


Machine tools and M.O.S. Storage Depot, 
miscellaneous stores. Byley, Nr. Middlewich, 
Cheshire. (Sale at New 
Islington Public Hall, 
Ancoats, Manchester.) 
Returned Stores Group, 
Reed Hall, Colchester, 
Essex. 


Miscellaneous stores. 


Hawker Aircraft Fac- 
tory, South Shore, Black- 


Machine tools and 
miscellaneous stores. 


Machine tools and 
miscellaneous stores. 


M.O.S. Storage Depot, 
Royal Arsenal, Woolwich, 
S.E.18. 


SALE BY TENDER 


BARTLE & SON (Dept. 
L), 50-52, Merrion Street 
Leeds, 2. 

(Tel.: 2.0898.) 


SHOULER & SON 

(Dept. L), 1, Norman St., 

Melton Mowbray, Leics. 
(Tel.: 3081.) 


J. H. NORRIS & SON 
(Dept. L), 9%, Albert 
Square, Manchester, 2. 
(Tel.: Blackfriars 8373.) 


FENN, WRIGHT & CO. 
(Dept. L), 146, High 
Street, Colchester, Essex. 
(Tel.: 3171.) 
LESLIE A. BUTSON 
(Dept. L), 16, Birley 
Street, Black I. 
(Tel.: 21073.) 


FULLER, HORSEY, 
SONS & CASSELL 
(Dept. L), 10, Lioyd’s 
Avenue, E.C.3. 
(Tel.: Royal 4861.) 


Applications for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue, I1s.—P.O. only). 


Profile and vertical millers, surface grinders, horizontal borers, centre lathes, etc., located at 
Nottingham. Tenders must be submitted by 15th June, 1959. 
Applications for tender forms should be made to the Ministry of Supply, Directorate of Dis- 
posals, First Avenue House, High Holborn, W.C.1. 


E1i8 3 




















FOR SALE 














FOR SALE—UNUSED 


Cast Iron Chain Wheels. 
Renold Conveyor Chain and Attachments. of 16ft., 


Cut Mitre Gears. 


FOR SALE 








iocentric Speed Reducers by Sanderson Bros. and 9ift. wide. 

Berea vn ty Yohrgm, herr! | Mad coral ass ee TS 
i .p. by r.p.m., W 

a - pen Seott and Electromotors, Ltd. 115, J. Thorn and Sons, Ltd., 


and New 


type by 
BOX 


Dept. 
692, W. S. Crawford, Ltd., 233, High Road, Bexleyheath, Kent (Tel.: Bexleyheath 
Holborn, London, W.C.1. E5839 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
20h. cnt 50D, Sa ane also “ Romney ” 
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Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 





In the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. * 








HEADED,PLAIN AND 
WOODRUFF KEYS 
Also manufacturers of 
SOLID AND SPLIT 
TAPER PINS 


EREMO 


TRADE MARK 





FREDERICK MOUNTFORD (Bham) LTD. 
FREMO WORKS « MOSELEY ST.- BIRMINGHAM, 5 
Telephone : MiDland 7984 PBX. Telegrams : FREMO, BIRMINGHAM 








Vision is vital... 








Whatever the development plans 
of Harbour Authorities and their 
Consulting Engineers ; whatever the 
conditions they see ahead, of this 
they can be sure—Simons of Renfrew 
have the experience and resources 
to build the Dredging Craft they 
will require. 





























Simpy Ui Cie 











Barges, Salvage and Sludge Vessels, Tugs and 


Power for Seagoing, River, Harbour and 
Estuary Service. 





AE es BEET ath 





onc toe Seashe, Rive, tianor a WM. SIMONS & CO. LTD., RENFREW, SCOTLAND | 
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ik ’ ” AIT . . The Ross Sea Committee of the Trans-Antarctic 
i R I B L r 0 k R O M A N l A R 8 di I . A . <.* Expedition has sent the photograph alongside 
and a report written by Mr. J. E. Hoffman, the 
drilling and explosives expert at Scott Base, of 


eee 4 COM have nothing but praiue which the following is an extract — 
for the tHydrovane ‘60’ Compressor 





66 The Hydrovane ‘60’ Compressor was used attached to 








one of the Ferguson tractors through the standard power 
take-off. A four inch flat belt was used for the main drive 
The main function of the compressor was to supply air 
to remove cuttings while drilling holes from five to twenty 
feet with a portable rotary diamend drill .... and in 
addition, air was used for conventional type percussion 


drills and spades, 


>i 
; i The compressor was never a worry and always operated 
i according to the maker's specifications. The average 
summer temperature in which they were used was between 
15°F. and 20°F., and the only modification was a canvas 
cover to close off cooler during warm-up period. Oil 
recommended and supplied by B.P. was used throughout 


the 500 hours of operation and the compressor was in 
first-class order when the job was completed. 

In conclusion, | can have nothing but praise for the Hydro- 
vane ‘60° compressor and could recommend it for any 
future work under the very difficult conditions to which 


it was subjected.?? 


E | : 
TAE } (Signed) J. E. Hoffman. 
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WAR W ALFRED BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS - TEL 5401 
Makers of the original oil-sealed rotary compressors 
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HARLAND and WOLFF LTD. USE 


As with so many other companies whose 
names have become household words asso- 
ciated with some vitally important industrial 
activity, Harland and Wolff Ltd.—the world- 
renowned shipbuilders and engineers of Belfast 
-continue to make full use of Morris Cranes. 
For you cannot afford to have other than 
dependable mechanical handling tools when you 
are building ships—or for that matter, in any 
organisation where the lifting and moving of 
heavy loads is indispensable to production. 


Immense experience both in design and in 
application goes to the making of Morris 
Cranes, and not only that of the Morris 
Company itself, but that of its associated 
Companies also, for there are few overhead 
crane application problems which have not 
been met and mastered by Morris engineers. 


Photograph by courtesy of HARLAND & WOLFF LTD. 
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ON THE HORNS OF A DILEMMA? 





Which material is best for 

the application ? 
NEOPRENE. 

NITRILE. 

SILICONE. 

NATURAL RUBBER. 
THIOKOL. 

Kautex can advise you as they 
supply them all as Extrusions, 
Mouldings, Gaskets or 

Sheet material. So for the 
best advice, quality, price 

and delivery consult 














4{ KAUTEK LTD 


ELSTREE WAY, ELSTREE, HERTS 
Telephone : ELStree 1777/8/9 and 1770 
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have been specified for the 


LONDON TRANSPORT 
parallel PICCADILLY LINE 
ROLLER BEARING TO COMPLETELY EQUIP THE 


AXLEBOXES 532 HIGH CAPACITY 


PASSENGER CARRIAGES 


ie of the All Silver finish to be built by 


engin. ashy Messrs. Metropolitan Cammell Carriage 
internal construction ; 


AS SOW of these and Wagon Company Ltd. 
i <3 Axleboxes 
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A FURTHER INTERESTING FEATURE IS 
THE SPECIFYING OF HOFFMANN ROLLER 
BEARING TRACTION MOTOR SUSPENSION 
UNITS FOR EACH OF THE MOTOR COACHES 
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HOFFMANN AXLEBOXES AND SUSPENSION UNITS FIRST WENT INTO 
SERVICE ON LONDON’S UNDERGROUND AS LONG AGO AS 1935 
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HOFFMANN MANUFACTURING CO. tre, CHELMSFORD, ESSES 
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YOU NEED A COPY OF THIS NEW 
EDITION ON YOUR BOOKSHELF ... 
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